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CROSS- RERRE: O A RELATED APPLI CATION 5 This applicatio ﬁﬂw n and -
clainms the p%ﬁ_ty date of Provisional Application Seri alrh; i 9460

60/ 154,881 filed Septenber; 20, 1999, entitled FIELD PROGCRAMVABLE GATE
ARRAY HARD DI SK SYSTEM invented by Wlliam$S. Herz. This provisional
application is incorporated herein by reference. 10 FI ELD OF THE | NVENTI ON
The present invention relates generally to the. field of nmenory systens
incorporating a hard disk drive and nore specifically to a system which can
provide a variety of fully configurable interfaces to or processes for a
hard di sk drive. 15 BACKGROUND OF THE | NVENTI ON The current state of the
art allows in-circuit progranmmability for a field progranmable gate array
(FPGA). Typically, this data resides in nenory or is passed on to the FPGA
via a host conputer. Utimately, this data resides in sone storage device
(RAM ROM or a hard disk all accessed_via host intervention).. This data is
used to 20 programthe FPGA to performits. specified function. Practical
‘restrictions on the nunber of interfaces exist, due to the limtation of
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shuttle disclosed in the related application which is incorporated herein
by reference. In this 25 application, a single data shuttle is disclosed
whi ch i s espEROSS-REEERENCE T A REDATEPDrAPBLYOATION 425 PCT/ US00/ 25846

-2 input_data streamfrqma nunber of sour,ces.inc]uding.televisiqn signals,

SPDI F f o mat t ed ﬁg’csa?p HPReISy ﬁi&F?o‘H’ reé’éef(?@gﬁs rpriﬂ%g)és‘lbgﬁc# g's'ovéS‘gB%

bus or ATA b 139 "No.E@6N safesh Negss &b bbS 199 | diiRlefia

mul ti plying %ﬁgﬂé\aﬁﬁe?e{g?ﬁ%? pggv\,hi th nust b%éﬂ, Bt 20, ’ 4 FEELD
PROGRAMMABLE GATE ARRAY HARD DISK SYSTEM, invented by William S.

Herz. This provisional application is incorporated herein by reference.

10 FIELD OF THE INVENTION
The present invention relates generally to the field of memory systems
incorporating a hard disk drive and more specifically to a system which can provide a

variety of fully configurable interfaces to or processes for a hard disk drive.

15  BACKGROUND OF THE INVENTION
The current state of the art allows in-circuit programmability for a field
programmable gate array (FPGA). Typically, this data resides in memory or is passed on
to the FPGA via a host computer. Ultimately, this data resides in some storage device
(RAM, ROM, or a hard disk all accessed via host intervention). This data is used to
20 program the FPGA to perform its specified function. Practical restrictions on the number
of interfaces exist, due to the limitation 6f memory size and the load on the CPU to steer
this data to the FPGA. |
Such arestraint would have special importance in a device such as the data shuttle
disclosed in the related application which is incorporated ﬁerein by reference. In this

25 application, a single data shuttle is disclosed which is-especially useful in portably storing



i ncorporated, increasing the amount of functional silicon and therefore the
cost of WOE1222% nulti-interface product. SUMVARY OF THE PCI/ESIWISBHG t | S
an objective of this invention to create 2 si ngul ar assenbly, conpatible
with a multitude of interfaces. 10 More Specifically, in this invention a

Cpeciti oal | yiobrt AR eRPaRRe Sl o foctinddbing floiRETsibbalh IR ot
programmi ng @4u ehaRhfoRRatidrfeeeived ot basS&AukR b8 USH BusbrSATANus @r 1394 bus.

specifically, the present invention is characterized by an FPGA integrated
15 wit h a haEathaifshese sequires its oivndntesfacs; mmiltiplying theovimher of chips whichimust be

rogramm ng data. Yet another characteristic i.s that, the.FP I S
Pt ogr at ed-vieorPArae incarasinEcibe amHGt of fnconsl siBkgn ik teferare M08t o) a1
enbedded POFQﬁﬂti-ﬁftexjfa{he;d?gd\%Erd di sk assenbly. In summary, the FPGA/ HD

e ed by

assenbly is s -contal integrating wwth the FPGA with the HDD
assenbly, with the HDD storing the in-circuit programm ng for the 20 FPGA,

and nodi fying the FPGA to cooperate with any sel ected interface under the
control of tmwgﬂmme HDD. This presents the advantage
in this inventiog. . | Bl | 1. | .6l tly
on a selective 'pgﬁfslt;{hla%bﬂéaﬁ? O?Hgé h&éﬁq@é\%?%%ﬂ%%ﬁésspa@g?%@ﬁﬁ%ggéewor
any ot her daf multitads of iateafacss. stored on the HDD. The controller woul d

| ocate the specific in-circuit data and |ocate the 25 appropriate soft core
into t H® FPGA upoMorespecifically, in thisinvention aswmbenpf injerface chips argieplacedby ong be
I nterfaced w thin sgl ected operation. OQther features and advant ages of
t he inventiO%WrFI%Sﬁlgs'apparent to a person of skill in the art who
studi es this di schRsdllsBediivaly, i MeSpresdti Bfettidnnah EPGA! {s0¥hdtacterdzcd\bpos.
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programming information stored on an associated hard disk.

More specifically, the present invention is characterized by an FPGA integrated
15 with a hard disk assembly which stores the associated in-circuit programming data.

Yet another characteristic is that the FPGA is integrated with a hard disk assembly
and the programming is modified by an embedded controller in the hard disk assembly.

In summary, the FPGA/HD assembly is self-contained by integrating with the
FPGA with the HDD assembly, with the HDD storing the in-circuit programming for the

20 FPGA, and modifying the FPGA to cooperate with any selected interface under the
control of the embedded controller in the HDD. This presents the advantage in this
invention that the in-circuit programming data is stored directly on a selective partition
of the HDD, leaving as much space as needed for any other data traditionally stored 6n
the HDD. The controller would locate the specific in-circuit data and locate the

25 appropriate soft core into the FPGA upon receiving a command identifying the bus which
is to be interfaced within any selected operation.

Other features and advantages of the invention will become apparent to a person
of skill in the art who studies this disclosure given in association with the following
drawings.

30



-3 BRI E@ﬁ@%spﬂ ON OF. THE DRAWNGS Fig. 1 is a block diagramschematic
of the ements of the invention; and Fig. 2 is aPEFYSRVEB4Myram of "a -
board level multi-interface product in.ghich the present invention is

useful. 5 DETAI LED DESCRI PTI ON OF AN EMBODI MENT The fol |l ow ng description

descri bes BAEH PESCRIPTIONOF FHEDRAWINGS' 09r ammabl e gate array (FPGA)
with a hard disk drive assenbly (HDD) in order to provide a variety of

fully confi gur afig liisabldckasliagram schematio of thedhasicfelemerts of the dnviintikncandve. 10

However, it should be recognized t t feat ires and adyantages.of this
invention are h&F 452 °‘f?ﬁg‘ﬂ‘f'¥r§’a‘ Qf}c}‘a‘it’??é&g"ﬁ'gﬁwrtk“ﬁ? Hﬁ?éﬁﬁtgﬁn fbed
herei n. Thﬁrﬁéﬁ%ﬁgﬁ%ﬁg’eﬁﬁ. may be used with any nunber of interfaces or.

processors; further, the FPGA data could be stored in a partition segnent
of any5size disk drive. Referring to Fig. 1, the basic elenents

I mpl ementip h rmi ' 1 he di sk drive assenbly 100
whi ch i ncl m : ﬁ&%ﬂﬁﬁ@f erably an enbedded or
cl osely associ a ' r &ﬁiﬂé}?b' r ﬁt}érﬂzp 0 | _
known in the f gﬁg %dflﬁ% (%%gc no'-oggs,cgi{?’hi ?ugc |onvgiﬁ8 ?%Ilnl?ﬁ e\s/al 2@15104 can
be nodi fi egrogiamuimble Patet ardy (FEGA)Seith ahartbdisk drive Assembiio(MIDDY) de drded té he
FPGA to specify specific functions to jts "soft core". For exanple, in the
field of aPﬁE’%‘ie(?eVWW(ﬂf falbeennfigyrable iptesfacesgo or processayy for the dayd digk driees, f or
exanp anHA!é | : | ft@ﬁﬁ' B 3 . FPGA
104 cgﬁl d agopt ?Egﬂr’\@gg’ggg“’roéﬁ%?%{r#a%ﬂ%r oces?glg%%gds r?d&e€§§{sylsg%§e?tﬁ)%‘c Ions at

any gi vennbfitobe hinfteditothe épecifiddlotkidingean desatibed herbi. Thepesdit fakires mdpP2.
According to the present invention, this data can be stored on a separate

partiti onebe psegi with anynumbenqf ipferfaqeser papeessors;Hurthers thedtPGAdates eadd berave
been defined. At any..ti dur.i he { the FPGA, 25 based on sone
external c tﬂfﬁd@ aﬁaéﬁgnf"sggmﬂt%ﬁl&ﬁﬁis% Yt he like, the FPGA is to
provide a part Refendig toFig 1] 86 BasicklémentitRflamtntingthepledéht inveRticintiuge | er

102 which is also
15 the disk drive assembly 100 which includes an embedded controller 102 and preferably

an embedded or closely associated field programmable gate array FPGA 104. Asis well
known in the field of FPGA technology, the functions of this device 104 can be modified
from time to time based on data which is downloaded to the FPGA to specify specific
functions to its “soft cbre’-’. “For example, in the field of a device which needs to utilize

20. .......multiple interfaces, for example an ATA interface, a 1394 interface, or a USB interface,
the FPGA 104 could adopt the necessary signal processing structures and functions at any
given time based on the data loaded into it by the controller 102, According to the present
invention, this data can be stored on a separate partitioned region 110 of the HDD 100
after the desired interfaces have been defined. At any time during the use of the FPGA,

25 based on some extemai control signal, a time function or the like, the FPGA is to provide
a particular interface to the overall system 10, the controller 102 which is also
incorporated on board the disk drive can download the data from the FPGA data partition
110 on the disk drive into the FPGA 104. As soon as the FPGA data is downloaded, the
FPGA serves as that particular programmable device.

30 Thus, according to the present invention, any programmable interface from the

group identified above or others not specifically identified is available for any user to



I ncor por ; &% on_board the disk drive can downl oad the data fromthe FPGA
dat a par tYPPY#42310 on the disk drive into the FPGA 104. ARCHYSHN846 e
FPGA data is downl oaded, the FPGA serves4as that particul ar progranmabl e
device. 30 Thus, according to the present invention, any progranmmabl e

interface fraggn@ nedddd PTheISUT édrt AdtataAn W tithe Rinlifflex MAled BEGhEIWISE iXder
identified is available for any user to "' WD 01/ 22425 PCTNS00/ 25846 assi gn

as needed. Teantroddfa singls externalsignalxsceivedfroml the gkternal besi edmputepbéessigned
under control, of i nal.e externnal, sjgnal received.fromthe.external host
conput er be 9sB§ g‘ﬂ@’&ae@%"ﬁ’é’“ﬁﬁ\%é’d’%ﬁ?mw f‘lfF‘iVﬁ%‘f“’nnGg% t‘e%ﬁ%t 2‘5}“3 will

i nterventiong bt Fieldfic | atifhdturihd S8kt g;pﬁ(f}% 5 a[gggr}m, ring
costs by horr%lgﬁiﬁiczi ng thee%%lD asser%l §é andSf el erlllate ﬁ%rlﬁ?bous y l?g?gi red
functiorfal seliminates previdusiyoretdiréd-funetipnial siticdrowhichiweoubdibe reqairtd theimplement

I nterface. An exanple of _a board |evel systemutilizing nultiple interfaces
whi ch coul d GRshidesitrd infesfacerent ed by a person of skill in the art in this

field and which cqul | Lne S . ' e
data shuttle uti |8&ziie%%ﬁ‘§reg’uf 2&9%?2%% sﬁ@@@%’%ﬁﬂ%@%&%@&%&“
shuttl e accepdimpleméntedibyspearsoreofiskillih tieh a3t indhis fisldandwHicHcduldvers prafithislyy of
sources and conveys them through various interfaces incorporated into the
data shutt | eincamparateisip¥ention i thedatashuttisuiilizing @ disksiorageidesicashowa in Fig.t hi s
figure, 0the snputs fromthe various devices or sources of data are shown
on the%eft as are the outputs to potential 15 destinations. If the
received data is The siudi®8cdeptsBontifiudus sttesthd b SigitalSinfdifiafioh Font¥ ARG ofal

t he upper left where the conposite TV video signals 700 and the assoCi at ed
audi o 702 asourcepphd eanveys tham tpought arivus interfanes inmorporated Gutp therdatd buttad

th d b t VPEG- d 710.. .T t f. thi
VPEG 2. oncodtid Spiess 136 actedy &Ppataro & fped itk dveada s Beets BB oS fo i
di-sk processairioud 8dvitkli SsolRRS of Ata2PPEIRR 64 thel lehiBs 2k RAGIEH poteitial

arbitration, content nmanagenent and stream managenent functions s
t he datl® cardestinations.clf thereseived datahisincangdlogiforin; iv is digifized as showan foayxamply

desired vid ezR the upper left where the composite TV video signals 700 and the associated audio 702

are applied to appropriate A to D converters 704, and 706 and then conveyed over buses
to an MPEG-2 encoder 710. The outputs of this MPEG-2 éncoder 710 are transferred
through a data packetizer 712 to the disk processor 714 which does the appropriate file

20 management, bus arbitration, content management and stream management functions so
that the data can be stored on a local hard disk drive 720. In this way, any desired video
input stream can be converted, digitized, processed and stored for selective access on the
data shuttle. The MPEG encoders and decoders could be embodied as an FPGA that was
reprogrammed under control of the on-board microprocessor 270 utilizing data stored on

25 the local HDD 220. In this way, the number of actual encoder/decoder chips could be
substantially reduced.

The shuttle can also be connected across an interface to a larger hard disk drive
which is incorporated in a nesting or docking devicé 760 for the shﬁttle. The disk
processor 714 can then further transmit the stored digital data from the local disk drive

30 720 onto a nesting disk drive 740 across an ATA bus which would have a larger capacity.

In this way, the shuttle can be moved from one apparatus to another and store input data



i nput stream can be converted, digitized, processed and stored for .
sel ectiwp03@eQss on the data shuttle. The MPEG encoder sp@pfisgipss@der s coul d.
be enbodi ed as an FPGA that was reprogramed under control ofthe on-board
m croprocessor 270 utilizing data stor e on 25 the local HDD 220. In this
way, the nunber of actual encoder/decoder chips could be substantially

reduced. Tirensong arsevesalsouress thyeughythe ¥atieus interfaees shAwWnnt er f ace to a | ar ger

for the shut t1 o T Aaste oReraSs BRER cBHE.f s B Tala BrheBioct 7Y ki s,
stored di g'g;,@grgﬁbg,g‘{dq%ﬁiﬂﬂw%ﬁdcgﬁtﬁﬁs'yg(j-m,SO' 720 onto a nesting disk

drive 740 across an ATA bus which woul d have a |arger capacity. In this

way, the shutt!| Ameng bthenunterfagesotheostatthe plsoaingkides annisputéoutputdbus d2@ i nput -
dat 01/ 22425 PCT/ USO, 46 -5 f. | t h h th

var fous | nPReRaTRte Tdle S LR ouwt; (Thid gy aiied w 7P Hos SRS ae o (T
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controls 7 . Anong other, interfaces, the shuttle also includes an
i nput / out p6dr rbeedptidddligital apdiods aw enpub tdthe MBEGRDtricofler Tid); theTdritputs of thig out put

bus 720 runs. directly to the data, packetizer 712 .and then acrposs .a bus to
Che di ok pMREPencodenareAOCRRTEY SIS TR SRlprocesser TIAJPE SUUaEs G 106 JOcal I o
audi o i s an.d| ' : i f | G2
encoder _ar Ssk129 or i resng i FaiRk 70 0P dlgl aldiG otk 7P o ek icupplEE

| ocal 1har dto i MPFéHtoder T24avihivss butpgtsiass chndectéd didebtly Fo ite ddiegpachétizer 712
audi o' source_ 722 can al.so be applied 10 to_ the ' coder 724 whgQse

out puts ar andthen e theglisk proeessor ﬁ&a F?}@%Q’Eﬁ%ﬁk&gﬁ eﬂ’rm&tzcanéwcﬁtqrﬁ@ﬁnq 0 the
di sk proce . 74 hat any data in SPD F format can be stored and

sel ectivel §é§‘%%’é§'swﬁé£i&'pl urality of bidirectional. buses including a USB
bus 730, a 1394 AbplarafibPofbidirectiondl bhséinciidiigay @SBlbas 7p0,@vi39ddbus 7TB2 ahdbB bus
730 may provide a bidirectional 15 connection_for exanple to an IMP3 .
pl ayer, a andiEAbus 3 ase also psovided. Tihe (B hus &) may provide a bidirectional

15 connection for example toan MP3 player, a digithl camera of_ aPC. Througha USB PHY

ol

740, and a packetizer '_742_, any of these devices is coupled directly to the data packetizer
712 with their inputs and outputs then conveyed througﬁ the processor 714 to the hard
disk-drive720. In sim;fla’r_ fashion, the 1394 bus 732 could be connected to a digital video
cameraoraPCora digital VCR through an appropriate PHY 744 and packetizer 746 to
20  the data packetizer 712 and disk processor 714. Finally, the ATA bus 734 could connect
a flash memory or other data storage device directly to the disk processor 714 and then

to the disk drive 720.
On the output side, even as the SPDIF input 722 can be conveyed through an MP3
encoder 724 for storage, an MP3 decoder 750 is provided whose output may be coupled
25 to an SPDIF output bus 752 or alternatively through an audio processor 754 to a
modulator amp 756. .This provides several alternative oﬁtput lines including an RF
modulated AV 758, a s_téreo phone output 760 and audio output 762. The audio output
would more typicaﬂy be used with the television output 764 which comes through the
modulator amp via a | digital video encoder 766 and an .MPEG-Z decoder 768. The
30 MPEG-2 decoder receives its video information from the depacketizer 712 and the disk

processor 714 which as noted above can selectively access any file on the local disk 720.



740, and a packetizer 742, any of these devices is coupled directly to the
dat a packwbioa@ps2s712 with their inputs and-outputs then copegisdosssaough
the processor 714 to the hard disk drive.-720. In simlar fashion, the
1394 bus 732 could be connected to a digi®al video camera or a PC or a

digital VCR thr ougg an appropriate PHY 744 and packetizer 746 to 20 the .
dat a packet i Ad} offtesefinctipasansrappducied under thecortralyof they CPATA7Q wehichsin thisu| d

connect a flash Jjre or: o r ta storage device di di sk
processor 7 15"%3“9%“9!9 %‘H“’gﬁ 1H4PP 8117%).' a éﬂwﬁﬁ%‘%é’m Xlﬁ @8{}#@-\7 en as
the SPDIF i nput 77fheGanctidns aRNCRERD ahl e EiButihd\dtéput 886reeeand/dedtihations are
storage, an MP3 decoder 750 is provided whose output may be coupled* 25 to

an SPDI F out petoghized Ti§pugh am R sontoli 786 and: the selgtted function sligplayedsynan k6D t o

0T utll - SRaPleY kA bg SRt s atnglS. Bofht offhesk e Sunpoped tasea o O

output 762. TRg iﬂ%&aﬁgﬁrﬁﬁﬁhe YRk oﬁg&ﬁﬁ%‘iﬂé i’%cﬁ@ns”@ﬁﬂe Wﬁd‘@vder the
4 IC t u I

t el evi si on out put conmes throug no ator anp via a digital
vi deo encodebug@8.and an MPEG 2 decoder 768. The 30 MPEG 2 decoder receives
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t he control gﬂd@ %5%2%%0 e|ﬁc H|]snpst %#%ﬁ)ggﬁp%gogg&ﬁ%{ogrcgﬁ?mgﬁ{Hgfri S

support ¢d by nacgasargrdatalfiony tHe diskndrive o tppdgramTtie FPGA! twBErver the Sitdcessand
and the input and output sources and destinations are recognized through an
| R control 7®acketiger/depackatiger ed functi on di spl ayed on an LCD 5 display 782

170 784" noor por 40 ¥ ey Gos ARP-eeft bhtd 3RuRES SPRRRAEY oA SieREBE e
CPU 770 over bihiens béifig ffied 6 b hastimipiter, ncoliion- bokie proceski waHld hive it

a -packeti zer/ depacketizer, a FPGA could be utilized. en a bus is
sel ect ed, théime availgblgctesdaynleadithe ersendataafromithe on-board disk drive without any

15 conflict with its data storage control functions.
Other uses, features and advantages of the present invention will become apparent
to a person of skill in the art who studies the above invention disclosure. Therefore, the

scope of the present invention is to be limited only by the following claims.



10 necessary data ive to programthe FPGA to serve the
necessawy o1paket lim @!! m]ljm I'n thl s way the procrefpsmRessd coul d”
be substantlally t ext burdens bei ng pl aced on the host
conputer, since the on-board processor ~ uI d have the time available to
downl oad the core data fromthe on-board disk drive wthout any 15

conflict wWHARLE €3AIMED; 59e control functions. Ot her uses, features and’

dvant f ot | f
ST e ar B pRBAER A MERLEOT U AroRSRRIBIARACAE rGARiRBERR O |
scope of tethpy Radndisk dNenadsonblys thechdeé diskndriv@chsserhbly tfurthaecd‘r@ri

siivg my
claims. WO 01122425 11111111111111 LLLIE LTELE I 11l PCTY U800125846 * CL
MS * -, - mtmated INiCLONrRgSSSOr; | q haré disk rdsiye\siprdng idatay tmegn@gtm: cthe field

L

m CrOprOceséﬁﬂprédagsohwmodtﬁiereknhmbytﬂerhdsgofmémeﬁan s?ﬁaih' gure the field 5
programuabl e gate array to performmnultiple different functions under

control of the on- board processor w thout intervention by t he host of the
overal | tem ,2. A sysiem l. ai,med i.n _claiml u ty of
nter f acesd: each SYsRmasclaimeq s o 1ictuie S pliey of e, bach Gnbtded ' ¥,

decoder, ORFMEhafDdisk Bfivd oAl deédaefi %@dﬁ infor® efﬂﬁ: dnBdR B ed by
asmgle FPGA which is reprogrammed to work with a different interface by

the dH a sdemodersbeingrimplementeti byka single PGB whichyis reprogrammhesd toovorkiwith ai m 1

I ncl udi ng | ur al i nterface a nected to the hard disk drive
t hrough a Rt gk &%ﬁ’y&bﬁ%aﬁ@f?i@& %ﬁ@&ﬁw‘e of the packetizer 15
and depacketi zers being inplenmented by a single FPGA adapted to be

programed to work with a selected one of the plurality of interfaces by
data storedl on Alsgstbmrad chlinméd indlaimd .including 8 phirality af intérfices; éachconhedted 3

'ncluding a tge ﬁard %sﬂtcﬂ'l(‘)rle lther{)ugmd a;?acﬁgtlzte? or ciepac e?izer one or more of the packetizer

15 and depacketizers being implemented by a single FPGA adapted to be programmed to

work with a selected one of the plurality of interfaces by data stored on the hard disk
drive.

. 4 A system as claimed in claim 3 including a disk controlier adapted to store a

20 plurality of data sets for programming the FPGA in identifiable sections of said hard disk
drive, and to select one of said data sets for programming the FPGA in response to a
command from the on-board processor dependent on the selected interface which is to

send or receive data from the system.

25 5. Ina sjrstem which includes a field programmable gate array (FPGA) integrated
with a hard disk drive assembly, the hard disk drive assembly further comprising an
integrated microprocessor, the hard disk drive storing data to configure the field
programmable gate array to perform multiple different functions under control of the on-
board processor without intervention by the host of the overall system, the method

30 comprising storing a plurality of data sets for programming the field programmable gate
array on a partitioned region of the hard disk drive, identifying a selected one of the



20 plurallté of dat to ' nmring the FPGA in identifiable sections
of said ﬂ'ﬂﬁé’mﬂjm’ﬂﬂnﬂrect one of said data sSREBUSMY25846
programm ng the FP a cogmand fromthe on-board processor

dependent on the selected interface which is to send or receive data from

t he system . nrab

array (FPGA) In gagra lgj@'t%?xgﬁm%gér?vdé %ﬁ%gﬂgﬁlge}%@%&glﬁ% He n ﬁ’g%
drive assenbwithfonetdfdhe dawarseissirorg the hatdndiely deive dnderCthe RoAGEE6Pthe drlibodzdr d
di sk drive storing data to confj ure the field programmble gate array to

per f or m mul tPEFRESeR inrespense tothe ideptiicationof therselgactad ipterfaee.on- boar d
processor without intervention by the host of the overall system the

met hod 30 conprising storing a plurality of data sets for progranm ng t he
field prsogr agmmabl kg aggétem vhitkeinchidesa ﬁﬁ&ﬁ%%ﬂﬁbfe%ﬁt&&a?ﬁntb@ﬁ tedaith £Harl
drive, identifying a selected one of the 012425 1111711117 121212 11111
LILLE 111 1 disledrivegssmbip he had disk| drive gssemblar ﬁmhes compriking sant mt@amdor

Gata sets f PBIFTRCRr e ha ki s Sl comtfmty e el rogamy aéa“ee
pr0Cessor | Mufdy48qde@nhdnilfiglel difftfent RiRlibA ufer BRroPbEHE YA bald bhdtEsor 5.

In a systemwhich includes a field programmable gate array iInteg
a hard di sMontmsmmnbythclhestmfrthb dverkll sbrstam, andlswednk Yorf stoririped plurality

corrprl nga ted mct essor, ard disk drive_storing data
to confl gur & &’eﬁ Pﬂéb?& 1'881'3511? 83e gury smmttqqsriéegwn

different f

interventi ohﬁfg%/ %mﬁggﬁ%?ﬂ@%e overa?hﬁ g@i}em anr%ro(rir@gez%?%s&t%%%%ar%
plurality 1011s1¢drdmttmdeﬂhe cémirol pf thgonrbuardiprobessbr ialrebpphseato aliendehiefi éhibs ofll I ay
on a partiti q region_ of the hard disk drive, and progranm ng the FPGA
with one of mé%'faé’e'fromthe hard disk drive under the control of

t he on-board processor in response to the identification of the selected
i nterface.




