WO 02/ 089130 PCT/ US02/ 13325 STORAGE DEVI CE MOUNTED | N PORTABLE DATA
STORAGE MEDI A TYPE CARTRI DGES CROSS REFERENCE TO RELATED APPLI CATI ON 5
Copendi ngwend/ogaassi gned U. S. Patent Application Serial Ror/udez/es2s 030
filed on 26 April, 2002, relates to a renovable electrical connection
enpl oyi ng conpressi on STRIRAGE DEVACE MOURTEDIN POREABLEP! ¥ el ectrically
coupling with respect to a portable cartridge. TECHNI CAL FI ELD 10 This
invention relates to JATASEOBAGE MIGREA dTYR\EARTRIDGES are enpl oyed for
data storage, such as cartridges that typically contain a data storage
nedia, e.g., magnetic tape, and typically may be handl ed by a robot in an
automat ed data stor agROSSREFERENCE T RELATED NFPIACIETRONSt or age drive
for reading and/or witing data on the data storage nedia. The invention
addi fi onal | yCepdndingsandgoassigned &t SoPaserirfepphivatinneSesid] Nat @/842:0Hfdled ohi2ér i es
handl i n SfJ?B for]t able 15 caéltr'id&esI BACKGRClJNc[E) ART Dat a storage P
cart ri dgBab EYFr CaPIEy [ BRI akle gl HICA! cngreiipg SmRiovng %%We%%o%a@‘ﬂ%frﬁ%s tape,
whi ch aé’t@tidrﬂ%@fér%babl}t&ec@ric%ﬂgéb?lﬁxgdﬁﬂﬁre%e@f@ﬂae SHabapfdidat data may be
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BACKGROUND ART
Data storage cartridges typically comprise a data storage media, such as magnetic tape,
which are inserted into a separate data storage drive so that data may be read and/or written on
20 the data storage media. Such cartridges are convenient means of storing large quantities of data
which are accessed occasionally. They are particularly useful in automated data storage libraries
which can contain large numbers of the cartridges on storage shelves and employ a robot
accessor to access a cartridge when needed and deliver the cartridge to a data storage drive.
The cartridge must be open or opened so that the media can be inserted into the data
25 storage drive.

In the case of a single reel magnetic tape cartridge, the tape may have a leader block
which is engaged by a threading pin, and then threaded into the data storage drive. If the tape is
in a dual reel cartridge, an expanse of the tape must be inserted into the data storage drive and
unwound from one reel and onto another reel of the cartridge. If the data storage media is an

30 optical disk, often the entire disk must be removed from the cartridge and inserted in the data

storage drive.



Renovabl e magnetic disks in the formof floppy disks are ubiquitous, and
renovabl e hard di sks have been tried, nost notably, as renovabl e disk
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Tape technology data access, particularly, is largely linear, in that the tape must be wound
or unwound from a reel to access data not presently at a tape head. Data access is thus linear and
is slow as compared to the memory systems and the high speed hard disk drives that comprise the

25 random access of main storage, for example, of computer systems.

Typically, once data from a data storage cartridge is accessed, other data from the same
cartridge is subsequently accessed and/or the data is altered and rewritten on the data storage
cartridge. The efficiency of the data transfer is thus hampered by the linear data access of the
data storage cartridge media.

30
DISCLOSURE OF THE INVENTION



2 WO 02/089130 PCT/US02/13325 It is an object of the present invention to
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invention, having a Teceiver into ich the cartridge is inserted, both
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the end of travel in the receiver. In another enbodinent, a portable
nmagnet i mcdv&rknmrwlueh thercartridggeis iirseped) bothadenmities thendaya st@xﬁgd:)eartrmlgpmlﬁ to rough
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gri g@ rPPsYite # the cartridge from the optical source.” The transfer station t us senses the
blockage of the optical source by a cartridge shell blocking portion, thereby identifying the
differentiated identification of the data storage cartridge, and indicating the presence of the data
storage cartridge at the end of travel in the receiver.
In another embodiment, a portable magnetic disk drive cartridge is provided which may
25  be subject to rough handling, as examples, manually, or for use with an automated data storage
library which is capable of storing portable data storage media cartridges in storage shelves and
having at least one robot accessor for gripping and transporting the portable data storage
cartridges. The portable magnetic disk drive cartridge comprises a cartridge shell, which may
have an exterior dimensional form factor for storage in the storage shelves and gripping by the
30 robot accessor. An encased, self-contained, magnetic disk drive assembly is mounted in the

cartridge shell by a shock mount supporting and mounting the encased magnetic disk drive

assembly within the cartridge shell. A flex cable interconnects the encased magnetic disk drive



30 robot accessor. An encased, self-contained, nmagnetic disk drive assenbly
is mounted in the cartridge shell by a shock nmount supporting and nounting
the encaswoomgmedi ¢ di sk drive assenbly within the cart PCagsozimski. A
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transfer station. For a fuller understanding of the present invention,
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i ti ith,t i d i, . Rl EF DESCRI PTI OF DRAW NGS
S0k o edPlgdt, et PRE DR BRoop BB pad RS RIENE hestebis o1 WgREand
| eagler dirgiakes Arndiis B6 kRMgMshlves, Blel dafa rhgd &RRCEndr AR AlisRdI ng pin; FIG

2 is adiagrammatic illustration of a prior art nmagnetic tape drive
enpl oyi ng a Pei afullenundetstrmdeng dfltiecpresent madnting, mifergndelsGould biesnaala to genet ri c

vi ew of ort abl. ata. storage.cartridge containing a . data storage 25
vt ce foflo B estinife SoNioROf HBTE iR ufiR touctpRBmAs Souiieax ol oded vi ew
of an exanple of a portable data storage cartridge of FIG 3 containing an

encased nmagnetic data storage drive;
BRIEF DESCRIPTION OF DRAWINGS

20 FIG. 1 is an isometric view of a prior art magnetic tape cartridge and leader block
interlocked with a prior art leader block threading pin;
FIG. 2 is a diagrammatic illustration of a prior art magnetic tape drive employing a prior
art leader block threading pin;
FIG. 3 is an isometric view of a portable data storage cartridge containing a data storage
25 device in accordance with the present invention;
FIG. 4 is an exploded view of an example of a portable data storage cartridge of FIG. 3
containing an encased magnetic data storage drive;
FIG. 5 is a plan view of the portable data storage cartridge of FIG. 4;
FIG. 6 is a plan view illustration of a flex cable of the portable data storage cartridge of
30 FIG. 4,
FIGS. 7A and 7B are respective top and cross-section views of a backing plate of the

portable data storage cartridge of FIG. 4;



FIG 5is a plan view of the portable data storage cartridge of FIG 4,
FIG 6 is a plan viewillustration of a flex cable of the portable data
st orage cwptoeiosigeo of 30 FIG 4; FIGS. 7A and 7B are respe@Cinusoyas2and
cross-section views of a backing plate of the portable data storage

cartridge of FEf.@§is an ispmgiuiened tgobotiony hatioat thegyidgesis!! o FIG. 4nwitteet ri ¢
vi ew of f5 ,of cartridge shell of FIG 4, with the backing
R AFERR. 740 2

|l ate o 9 is a partially cut away isonetric view of
p

t he portabl eFlat%s atpaitall§g cosdvdyiiskgrett viehf thélpc'brtdbthdart@hbfmge thieridge @f Fe@bl e
of FIG 6; 5 FIG 10 is an isonetric view of an automated data storage
i br ar y* flBstrating the flex calaaEB8H 6 ng, and providing data transfer with

respgct 1o LARe 1930 bl 1s88RR i il bPun duditheR Ak AR S 1HRAS 51 QLAGE cart! dges

of FIG 3; I's an 1sonetric tatron<or providing

dat a t ramnspertingj dnld predpegidatatttantfeewiaréspbli@o chpt dardidpe@ gEFERMtandGeaablt Fl G
3 and for differentiating the portable data storage 10 cartridge of FIG 3
from a dapsormgecatidgesof FiG.& 1; FIG 12 is an alternative isonetric view

of the trans t.at | . F. | | ed ..portabl e data. storage
cartridge of f:ﬁcfl 1%%16 %pé{rlcl\}é% gﬁé“ﬁ@%&g}aglop g%ﬂ%rg\él\‘/iv&%l (fagdsttr arngﬁelr Bvrlltg r8§pe¥
opt i cal toghe!pereablduti &drags cartidpe dfliFeG €3 aref fof BigfetdndineiLihe pbakblOBatakioride 12
for detecting, respectively, the portable data storage cartridge of = 15

FI G103 &saideeef Fipd feam atanggartsdseofdIGil; FIG 14 is a plan view
illustrati le. of a PCB . ' s f i t
oot oat “sour ERL 137 B APAG s R IR RSN ORI SO P o

of a copmrbksdaenstoRpbedrtridg8loFRRCE pl ate, support nenber and clanps of the
transfer station of FIG 1I1; 20 FIG 16 is a plan view illustration of a

flex cabl e oFlGhd3AraaddBBraretoptviewm ilystratians of an optRjatzourge meuriedoms topsplatei on
cl amps. SrthHefer s B R ABE Rkl SRy g bSankt B preal Bl e
di ags anFIq. Bust iR tapdcartidgk 8EFI®@St at i ¢ di scharge (ESD) path of the transfer
station of FIG 11 and of a portable data storage cartridge of FIG 3;
FIG. 14 is a plan view illustration of an example of a PCB mounting sensors for sensing
the optical sources of FIGS. 13A and 13B,;
FIG. 15 is an isometric illustration of a compression member, reference plate, support
member and clamps of the transfer station of FIG. 11;
20 FIG. 16 is a plan view illustration of a flex cable of the transfer station of FIG. 11;
FIG. 17 is a cross section illustration of compression member, reference plate, support
member and clamps of FIG. 15, with the flex cable of FIG. 16;
FIG. 18 is a circuit diagram illustrating an electrostatic discharge (ESD) path of the
transfer station of FIG. 11 and of a portable data storage cartridge of FIG. 3;
25 FIG. 19 is a side view cut away illustration of the transfer station of FIG. 11 illustrating
the loading mechanism in an unloaded position;
FIG. 20 is a cut away illustration of the transfer station of FIG. 11 and of a portable data
storage cartridge of FIG. 3 with the loading mechanism in an unloaded position;
FIG. 21 is a side view cut away illustration of the transfer station of FIG. 11 illustrating
30 the loading mechanism in a loaded position;

FIG. 22 is a cut away illustration of the transfer station of FIG. 11 and of a portable data

storage cartridge of FIG. 3 with the loading mechanism in a loaded position;



25 FIG 19 is a side view cut away illustration of the transfer station of
FIG 11 illustrating the |oading nmechanismin an unloaded position; FIG
20 is a cwpDoawsy3e |l | ustration of the transfer station of Plc®&uUstdi1mesl of a
portable data storage cartridge of FIG 3 with the |oadi ng nechanismin an
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of FIG 11 apm;.Q#ida amlgiaahhaicdﬂh@_ratifsh@fagmm 84th cl9mgelamlidge ¥ FIGE B t he
| oadi ng mechanismin a | oaded position; WO 02/ 089130 PCT/ US02/ 13325 FI G
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and 5 FIG 25 is a diagranmatic illustration of a portable data storage

cartridge of FIG 3 containing an optical disk drive assenbly. BEST MODE
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in which | i kenhiQudiRafisn [sRRE@ARA N pREr2ARbOHInkInk ihake RIIBWRIY descriftiontvitht hi s
invention is described in terns of the best nobde for achieving this

i nvédit i ieferencolty thetHiguses, in whiolilike nbmberssepsedeat bd siipe pheigdlasileinkrtd. Whilehe art
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and 2, Pl B appidciiad By by ARdaa ke drfiBasy aHatibydthePbd Acc6@PREHeasn diedada 15
storage nedia, such as magnetic tape, which are inserted into a separate

prior ahesedeachings grithgut dayrating fropn the spitiapr sdope dhthe imweptioe r ead and/ or

itt t dat di a. trid 10 t. h \ '
or e’ openanee i iCSnEm AR rar Oa SCridisiRboeet  slb e fede”
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a | eader block 14 which I's engaged by a threading pin 15, and then r eaded
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has a leader block 14 which is engaged by a threading pin 15, and then threaded into the data
20 storage drive 12. The leader block 14 recesses and nests in an opening 17 of the cartridge,
which, in the case of a 3480/3490 type magnetic tape cartridge, is in one corner of the cartridge.
The leader block is connected to a leader of the magnetic tape which is stored on a reel within the
cartridge. The leader block has a hole 19 therethrough into which the threading pin 15 is
inserted. A shaft 20 of the threading pin is inserted into the hole and either the cartridge is
25 lowered or the threading pin is raised so that a shaped cavity of the leader block 14 interlocks
with an enlarged portion 21 of the threading pin.
The threading pin 15 is connected to an arm 22 which is operated by the data storage
drive 12 for pulling the leader block out of the cartridge and threading the magnetic tape onto a
reel 24. The tape cartridge 10 is loaded into a cartridge receptacle 25 through a slot 26, and the
30 threading pin 15 engages the leader block 14. The arm 22 then transports the leader block with

the magnetic tape leader from the receptacle 25 through various bearings and a read/write head



cartridge. The | eader block has a hole 19 therethrough into which the
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cartridge 40 fromthe tape cartridge 10. In one aspect, the bl ocking
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storage cartridge in position in the shelf.
As will be discussed, the cartridge shell 41 mounts a data handling agent, such as a data
storage device, therein. Also as will be discussed, an external data transfer interface electrical
25 connector 48 is provided, incorporating a substrate 50, having electrical contacts 51 on a facing
surface of the substrate. The electrical contacts 51 are coupled to the data handling agent, and
are arranged to match electrical contacts of a transfer station, when in a face-to-face relationship.
Alignment, or registration, holes 55 and 56 are provided and mate with corresponding
alignment pins of the transfer station to laterally align and register the data transfer interface of
30 the portable cartridge 40 with a data transfer interface of the transfer station.
An exploded view of an example of a portable data storage cartridge 40 of FIG. 3 is

illustrated in FIG. 4, and a plan view is illustrated in FIG. 5, and contains an encased,



with a holder in a storage shelf of an automated data storage |ibrary which
tends to hold the data storage cartridge in position in the shelf. As wll
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arranged to insure t e datd storage device is separated from
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the data transfer .interface electrical connector 48. Referrlkég_
addi t i ongshapicebisglppn gf thg datastoragerieicgesugh phthe spepsedimagnstic diskettivei cal
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manual handling.
With respect to this aspect of the present invention, the cartridge shell 41, shock mount
62, data transfer interface 48, and flex cable 65 may comprise any configuration suitable for
supporting a particular data storage device, while isolating mechanical contact between the data
25 storage device and the cartridge shell. Specifically, the cartridge shell 41 may comprise an
exterior dimensional form factor differing from that of a tape cartridge with a leader block. In
one embodiment, the data storage device 60, such as an encased magnetic disk drive assembly, is
positioned in the cartridge shell 41 such that a facing end 66 faces the data transfer interface 48,
and a rear end 67 is opposite the data transfer interface. The flex cable 65 interconnects the
30 external data transfer interface 48 and the data storage device 60 at the rear end 67 of the data
storage device. Preferably, the flex cable 65 is of a length to provide sufficient slack to be loose

without strain or tension even under full compression of the shock mount 62 in a direction
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device is protected fromrough handling and is able to withstand the
dr oppi ng wb izhesisartri dge, or m splacenent the 20 cartri cdga/sozmsehat it

i's handl ed roughly, either through actions of a robot accessor or _éhr ough
manual tdveand tiersgde afithércaraisge shelt eppopitasthg dp@crangfer nfralase-cdwntunlikg g5t 7h, t he

id Il 41 K 2.:4d , f, '
Cal o B8oHalclsmsepledSaigy Bl i SR SyfbbRIAS prpthBlg BE fnllh oAt &

par ti CUbRE (Sarbids FRKAURy hexll @Rectiohi, l2ad iRty tprogderte sthastal deiitant bet ween
the data 25 storage device and the cartridge shell. ;Eecifi cally, the
i

. . y
cartridge sH&kldatistorage dyieriOse pegferally erganesh self-aenainedhand ersFaHongkt or

differing fromthat of a tape cartri i1 I I e

enbcti FUAPTISR 0‘&6{5%“%%%% C%I}é‘{}ﬁcélea"g%?“ﬁdﬁ%'g °§%‘P§ﬁeq‘g%clgsffe?°§&r?éégxﬁ8f M sk
drive assesPhMendt® difkQfivei08@5hly, Thd BeerBially ComPesesabilabt ohd rotmbletdist, aa faci ng
end 66 faces the data transfer Iinterface 48, and a rear end 67 1S qQpposite

t he danmtorfansftaing the diskahat lemsi@nt hesd, aapeteatgsandeByHEBCIOE seekingpd
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opposite tge datasgransfer interface. Thus, unlike the '360 patent, the
flex cOMAISRRIHANYT of a standard type, without slits, enploying the

length of thelhay adgiabhalyi® FGOViAerH, Igaxili b kibstanfald) flarchatieiag pfs70 And
t her eby provide the nechanical isolation. The data storage device 60 is
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| ndust Mt paart FOf so Wit op P Eagti e i AR bl o
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device, such as encased magnetic data storage drive 60 for example, at a connector 76 at the rear
end 67 to provide the above described isolation.
In one embodiment, the electrical contacts 51 of the substantially flat substrate facing
surface 50 comprise pads containing gold for providing gold contact surfaces. For example, the
25 contacts comprise copper pads on which are plated a diffusion barrier, such as nickel, and Type o
gold pads plated on the diffusion barrier, but which are plated to a thickness greater than
standard. As an example, the thickness of the gold pads is substantially 100 micro inches. As
defined by those of skill in the art, a plating of about 8 micro inches is considered a "flash", about
15 micro inches is considered "adequate", and about 30 micro inches is considered "standard".
30 The diffusion barrier is preferably plated to a thickness greater than 50 micro inches. Type II
gold pads are also referred to as "hard gold" by those of skill in the art, and comprises a defined

set of alloys. Preferably, the gold pads are electrolytically plated.



15 and 74 in the cartridge shell 41 for nechani cal support. The backi ng
plate 70 thus supports and positions the facing surface 50 of the flex
cabl e 65 wo o2o8918d he external data transfer interface el @ctrrisozl332s
connector. FIG 9 also illustrates the top half 72 of the shock nmount 62
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contact surfaces on the pads. Electrical contact physics defines that the
actual contAstllussatadibe theicaoss sedtionshewn &t FIGG (78 thethiagking plates7(bis in e cont act
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ar e51(') E%%siﬁgrgglier}grcg? a ierec%icogin%\rlrgg tg ¥hep aéaiglig gl.\q‘fe%re 50, for example, over 10 pounds, to
effect the non-wiping contact with the transfer station data transfer interface, requiring that the
backing plate have considerable structural strength, for example, comprising a hard, durable
plastic. Examples of plastics having good structural strength comprise "Ryton", a polyphenylene
sulphide resin from Phillips 66; "Ultem", a polyetherimide resin from GE; and "Lexan", a

25 polycarbonate from GE.

In another aspect, the alignment, or registration, holes 55 and 56 are provided in the
substantially flat backing plate 70 in close proximity to the substantially flat substrate 50. The
substrate 50 of the flex cable termination 71 is aligned with respect to the backing plate 70 at the
time of assembly by use of a probe inserted through holes 80 and 81 of the termination 71 and

30 into holes 82 and 83, respectively, of the backing plate 70. Thus, the substantially flat substrate

facing surface 50 is aligned with respect to the backing plate 70 and the alignment or registration

holes 55 and 56 therein. The alignment holes are arranged for mating with corresponding
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material renoval, and may assunme various shapes, referred to as, e.g.,
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FIG. 10 illustrates an automated data storage library 90 for storing, transporting, and
providing data transfer with respect to tape cartridges 10 of FIG. 1 and portable data storage
cartridges 40 of FIG. 3. The library 90 comprises at least one, and preferably a plurality of, data
storage drives 92 for reading and/or writing data on data storage media, such as the tape

25 cartridges 10. Additionally, the library comprises at least one, and preferably a plurality of,
transfer stations 93 for providing data transfer with respect to the data storage cartridges 40.
Both the tape cartridges 10 and the data storage cartridges 40 are stored in storage shelves 95.
The various cartridges may be stored in a segregated manner or may be stored randomly
throughout the storage shelves. A typical automated data storage library also comprises one or

30 more input/output stations 97 at which a cartridge may be received or delivered. A robot
accessor 98, including a gripper 99, grips and transports a selected cartridge 10 or 40 amongst a

storage shelf 95, an input/output station 97, a transfer station 93 and/or a data storage drive 92.
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10 sufficient enbedded carbon to provide the electrical resistivity,
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data storage |library robot accessor may al so include a nedia sensor 96. The
medi a s@R881U°96 nay conprise a | abel reader, such as a bar code scanner, or
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other simlar type of system is able to identify the cartridge,
such ascanyidgealibe cdrtridge maylbenmecesvedinadnuallyyioe may be rad@bySERonAe ootet Acassompl e,

e e RPN Y R
RF chi pcairt'?id%Q foadé’ GA@ISQ@ is known to those of skill in the art.
Optical sources 105 and 106 are mounted at openings 107 and 108 of a top plate 109 of
the transfer station. Sensors 115 and 116 are mounted on a printed circuit board (PCB) 118 for
sensing the optical sources 105 and 106, respectively. The optical sources 105 and 106
25 preferably comprise an infrared source, such as an LED optical source, which is focused,
providing a focused beam directed toward the respective sensor 115 and 116, which preferably
comprise infrared optical sensors.
Optical source 105 and corresponding sensor 115 are located near a receiving slot 120 of
the transfer station into which the cartridge is inserted. Thus, as the cartridge, whether it is a tape
30 cartridge 10 or a portable data storage cartridge 40, the cartridge interrupts the beam, such that

the sensor 115 detects that a cartridge is being inserted into the receiver 103. Stops 121 and 122
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which is read by an RF receiver. FIGS. 11-22 illustrate an enbodi nent of a
transfer station 100 and various conponents. The transfer station may be
enpl oyed wp 0a/08t1and- al one basis, or nmay conprise a transf@craisayispes 10 93
of the automated data storage library 90 of FIG 10. In one aspect,

r ef er r i arg ptayideld@sthelehd i fravdl of tacaivef HI3, sndacanaprist Ol paintzat mémghatie tartpdgevs de
dat a trtglﬂsfer.vm'th restg%gte to.gortable data storage cartridges 40 of FIG

3, wher&y RS g e rs@{i3t-age cartridge has generally an exterior

di mensi onal 681 kQREO100s 16catRARE, Adldikid@RwhPd e 16daton of tHea¥ddegbRck AGdeEr
bl ock. As discussed above, the | eader block conprises a hole 19

t her et ht%efghtap&cdridge i §age trerlocatipn af tHerbdeakinggpopiion 40bKopatablt datagerde above,
t he portabl.e ta stora cartrid 40 conprises a.hl ockin ortion, such
e the diFgeRs 40 vhek o ikl it he REFecirrel BB hene” e SR gRn bR seRlue.
The trangfiebositidhddon thtABc£RARE kiRASadRr B%El@héfl_@ranégﬁacfdﬁg gbﬁﬁﬁ'af{tlﬁ% BSite side

portable data storage cartridge. The cartridge may recei ved nual |y,
or may dfehe eartridge dirohr thmoptieal solro¢ 1 i CBssensor 206 ofaytbeenshi¢cdbpthedentat 415,

t lib f FI 10,. i ved f t t ed
cart 1 dgd sosale adus gEine Sl amTEe | peECaragR st HTRATREBSTOR. Eieby o
sour cesgdryRBGhel @ fre R Batd® Weha fcfon R ey DeSsedifde @fﬁ‘gid%&%nﬁfin(ﬂcétﬂ@ tpd ate 109

of the transfer station. Sensors 115 and 116 are nounted on a printed
ci r ¢@i tprbsgacelof tREBYrtabl 8 ddte storage maitndget 40eat ot andalf tmeelric dw réGbvean 63.186nsor

respectjvely. . The optical sources 105 an 06 2 eferably conpri.s n
i ar eh 6wl berefoet ol Eing ot piondaioad st vty G hdes Luicieh 0° T e
provi di panfis heessaddparmt sesbet d %hgesttbaet@&stﬁésédmoﬁﬁmf Bptichl sodd 116,

which preferably conprise infrared optical sensors. Optical source 105 and
cor r es plilodeitler slensoridgd basaroe beenctatly thseeet ine the caseiven 0% loothe ka0ridde istahape

transfer station into which the cartri i s .inserte Thus, .as.th .
cartri dgEridgh é‘?ﬁ’é‘p rt]li‘et beam ig recghigd t@@“@h‘?‘g E‘?aéﬁreblﬁ% llﬂse gjg'pg‘rtﬁ%;?ﬁftéatﬁ%i‘t g‘eg’c Br age
car ki , i i t he beam such that the sensor 115
det g?:t S&ﬁ{g&? %ﬁdr(}g?tﬁ%fs %ﬂg%nﬁkglhﬁlgfﬁﬁg%ﬁ ed into the receiver 103. Stops 121

and 122 12 XOi0#desabddhyrhdse dbeRil1E8 8mraoee o teth s@dcatOst he6 emd of travel

of receiver 103, and ¢ rise the point at which the carfrid is fully
recei vé&rﬁeﬁﬁ%ldtwepﬁ%digﬁrlémx*?eorﬁ.vereisip fhepuiss incaied soghs BCBJd i the , and

O o SR o1 AL ek g Wesk it dheiolars,
st or age€locations intermediate the PCB and on the top plate may also be employed for mounting the
20 sources and sensors.

Referring to FIGS. 11 and 15-17, in another aspect, a data transfer interface electrical
connector 130 of the transfer station 100 is illustrated for mating with the external data transfer
interface electrical connector 48 of the portable data storage cartridge 40, of FIGS. 3-9. The
transfer station 100 releasably, repeatably provides an electrical coupling with respect to the

25 cartridge external data transfer interface, which comprises a substrate 71 having a plurality of
substantially flat electrical contacts 51 on a substantially flat facing surface 50 thereof, the
substrate mounted in a portable cartridge 40 capable of being engaged by a loader.

The electrical connector 130 comprises an elastomeric compression element 132 having a
plurality of protruding compression members 133 supported by a reference plate 134. Preferably,

30 the compression element is fixed to the reference plate 134. As examples, the compression

element may be cemented, bonded, or vulcanized to the reference plate. The compression

element is positioned at a rear surface 135 of a matching circuitized flexible substrate 136, which
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5 cartridge 40 when a cartridge is at the end of travel in the receiver.
The correspondi ng sensor 116 is positioned at the | ocation of the |eader

bl ock holwoandsdiBocki ng portion at the opposite side of wrhe/usar1sezige from
the optical source 116. The sensor 116 may be enabl ed by the sensor 115,

and sengeferdthecdhpiddeagecrafindtiva of ptfieg @hbls d88.cEhelbtchingairceaitized fikgablshel |

bl ocki ng_porti identifying the differentiated identification of

the dat §WB? é@%h%ﬁwv ontaety 14 hor e icnegutiaes 1) thrretle e TiGeh 0B abl e
dat a _stpzna%ng?% remgteﬁtrfbg)o@tfabﬁefaenﬁ&g e@éctﬁéa%rltaa@swﬂe CELEYE - gabg Sensor

116 will ther enabl e the transter station to eport e data
st or ageretagiobshiplg€hel protrufling ltemptssion nentbets 133wt Iﬂmd:onmneﬁslommﬁmeme h3Darel16

cont nu s.to et ect the beamfromth sour ¢ 106, ei.ther the
cart 8‘“ﬁé§ Hb O%ae%wﬁﬁldﬁ? teay ngﬁc éﬁils q*bt%?tﬁee F@é‘é&%@‘l‘@’?s“% mepbers

cart Ao s r P8 withAhd 56&&5()[9&% ﬁﬂgléuﬁﬁﬂpﬁﬁgﬁl'cént &sguhyed through the

| eader bl ock hole 19 his situUation ere 1s an error, and the
transfer st aTh@mmpdetsmodzleIpemdééds gohsrallg ofi tietay st described ih RbS Pacdntski | | i n

th t 05, 1 di 115, 116
o r ovet SEEE OB LY SId 085 TORE e 116, and the sensor on the top
plate 109. ?%a?{ n'e§ofjﬂﬁle|%fe§{rf391dcogi/acfsngﬁ%f @Hce rﬁé‘tfﬂ b%bl'?c&lhigﬁdaﬁe& lgg&b% r%t I ve

| ocations internmediate the PCB and on the top pla eerrp
f or 16oula ofdleixlvable23 8 smdrovesspondingensoofahe Retteiclicogtate 5I¥Io<E&e slubétaramlly15 17,

in another aspect, a data transfer interface electrical connector 130 of
the tra fsé?St@f £i9g suidere X9 qfltlp%@?xr‘%@@cﬁﬁq;rlzlﬁaﬁ’l%?@%% plopgatedsangactfathegat a

transf e, tenf i 0, t rage
e o A A RIS R R AR O o 20
r epeat ad:lhgtorpemudmresmméleﬁémlleal Ircthisphamgr, whet éiom@sqalamhtata cdohgrigd cartridge

external data transfer interface, which conprises a substrate 71 having a
pl ur al i EYuRiant QREACESRMer BY9 ompprassion Bembsre.ANd hare matching LopRCcsuEaeRstNER al | y

f'aﬁsfgpg 916§§é"t\§/1%%% %P* {g.eshﬂgée’ar&hgs @éé&ﬁ&& F{r%llé%ilzﬁ%fa@m%g” i aqqpson

cartri capabl el ng engage oader . connect or
130 compembas an el astoneric conpression el enent 132 having a plurality of
pr ot rudi ng conpre55|on nmenbers 133 supported a reference plate 134.
Preferably, THE. thibeelssisicakeangerten Bl Clr§mfliﬂ@€€@ﬁxﬂ@e sHRstraier I3p dnpesititngde

134. ASy &%@gﬁg@%erﬁcQ?mﬁpégﬁﬁf?%ﬁ%h}%ﬂt Pi?ﬁ Mha@}(eap gur?a%g%r h%%u?ﬁ&% ?% cc?r[tact

vul cani z tothe re ence pla e conpressi on oned

at a r ewith sterdoapeestivh ndmisers833; hd the@ionghted icaacts 1 £Xomie faubgidr&te 1436f
which 13 WD 02/089130 PCT/US02/ 13325 preferably conprises a termnation
of &0f|B% sebsbpte argmgistaied with &P Adjaednt individyab gompigssiey) members 3. Further, in

the electrical connector 48, when the substrate 71 is registered in face-to-face relation with the
facing surface 140 of the mating electrical connector 130, the elongated contacts 51 are each
positioned to overlie two adjacent individual compression members 133, and with the elongated
electrical contacts 51 in releasable contact with corresponding elongated contacts 141.

25 As with respect to the electrical contacts 51 of flex cable 65 of FIG. 6, the electrical
contacts 141 of the substantially flat substrate facing surface 140 may comprise pads containing
gold, and preferably comprise copper pads on which are plated a diffusion barrier, such as nickel,
and Type II, or "hard", gold pads plated on the diffusion barrier, but which are plated to a
thickness greater than standard, for example, to a thickness of substantially 100 micro inches.

30 The diffusion barrier is preferably plated to a thickness greater than 50 micro inches. Preferably,

the gold pads are electrolytically plated.
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substrate 136 has electrical contacts 141 on a facing surface 140 thereof,

the electrical contacts 141 arranged to natch the portable cartridge

el ectri cawomensasi s 51 when in a face-to-face rel ati onshiPpT/UBh®1332®t r udi ng
conpressi on nenbers 133 of the conpression elenent 132 are 5 facing and in
contact wi t hThéheleetaaal cgmnattadél 185 alsowdbrnatieely ccbmptiisﬁdithdrdmmriaj:s; speheasgiads

T A A o AR AR g
described inTké &lectR @il%eﬁtﬁcts 449?%{&%‘15/ are Qﬁ&aﬂtﬁ@ly fﬁt 8133vn§@9bsté?ﬁlaﬁy #dr, 750.

At | east ones of the electrical contacts 141 of "the matching circuitized
f 1 exi bl eongagbsirfageseon the pads Alterhidtiely: Hisledectria] cmts:mdrms)pmmlpmsg sbapesl of t he

el ectrical tact of . t he SH. stantial | at substrate facing surface
50 o% £ 8t EFF b;?'@p uBff’ceﬁIo&t pa‘%loé?f‘dﬁﬁcé‘éeglah%"é’at ed contacts, the
contacts 141Tgafbk E4M %deﬂgls& 4 Prut ey 8l AGSMuple tﬂe@%trldﬁ%ﬂ?{t&%slﬂ”of
menbers 133 of the elastoneric conpression elenent 132. In thi's manner,

t he el othgé&tcang swfatat4Gatcherermaeation E3haudat cooplednt the OB 1 t8af HGnp4 etssi on

nmenbers, and have matchi n ct. surfaces which 15 are at | east tw ce as
great iYPPBEAPR 465351116(55“ @fgﬁé%f@éﬁf‘bﬁl& of the size of a single

conpr essi on IRk as§)-E&U§h grinflenk R r&YiSfatibh, Qf%)llesclgﬁ RREY 96 artHovill@EinGisLul ti zed
fl exi bl e substrate 6 Is positioned on the el astoneric conpression

el e@ntproginitytotihg ¢ladtrical contacts U4 f.aTke Béx ¢abe tsuhipttiant 36 is alignedantaloes Wit h

t he conpression e 33, ,and the el ated contacts 14 the facin
ort aochadac LoutE R Batitred PN B g Mot BBt s A B P8l vi G

conpr esgEaAbIyBYREs sf al{%%be fidEddthrough holeb §5RhSF 139 Stahe &%nﬁagmgé&d when the

substrate 71°iS registered in face-to-face relation wth facl ng
sur f acehdles0l BfandHE 6 mspengvedy cmtl thecfidx cblertennioatioh3e nghﬂamedetloaxr;gedeedrmmdt acts

51 are each sitioned to erlie t ace |nd| I dual res
Tenber Aot abihe PSR MEMbRarisd i e 3@' el i Bt Ty AT PER Blsonb o
contact pect to

t hetlgl esg%t?iég?@%%&?gg%ﬁga gﬂly%lg Rgﬁﬁy?ca I e ?égﬁs‘%rfa &é[%gtg% lét%h[g fg%@t%rsl cal

cont acteasidrherad ccrmmesmsetlanentaBP. yvithbatt ansininsddia¢ ehahge imdjrestiof,ane 140 nmay

conpri se ads talnln and preferably conprlse copper pads an
whi ch af%@ %ﬂusw@a Oérnmgfargfgqi%ﬂcwawﬁ%rl 61 4n,2 irgdioninopagl to thenigeing sutqce, 148y

“hard”, riggl Qla d3ePhif feb £0 bBigé?i gtof élyc%' 8 ’Bof?ﬁflé bf?cfumi%‘dt MHkéﬁhbé‘{r&‘tF% plagd to

a thickness gr ater t han st andard, exanple, toat ness o
subst anknithd 11inst&t6d axape,ichatye $62 BildsTthe fldk Chbls hiomil had rdndrclansp po3cicddsibey

pl at d to a thjckness eat er than 50 mcro inches. Preferably, the gold
p adé< ar%exeqagiﬁ 138 ﬁq \@1&]1 eyiligugtegdwhqmthe external interface of the portable data storage

cartridge is registered with the matching circuitized flexible substrate electrical contacts 141, a
loader exerts a force on the portable cartridge normal to the facing surface 140, compressing the
elastomeric compression element 132 between the matching circuitized flexible substrate 136
and the reference plate 134. The arrangement of the matching circuitized flexible substrate 136
25 toissue from the elastomeric compression element 132 without an immediate change in direction
and subsequently form the gradual curve 160, 161 in a direction normal to the facing surface 140,
allows the substrate to move freely in the normal direction without pulling in the lateral direction.
This creates a non-wiping contact between the electrical contacts 51 of the portable cartridge
substrate 50 of FIG. 3 and the electrical contacts 141 of the matching circuitized flexible
30 substrate 136, thereby forming a releasable, repeatable electrical connection therebetween.
In another aspect, referring additionally to FIG. 20, the transfer station 100 additionally

comprises alignment pins 165 and 166 for mating with respective registration holes 55 and 56 of
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WO 02/ 089130 PCT/ US02/ 13325 The el ectrical contacts 141 may al so
alternatively conprise other materials, such as pads containing palladium
such as pabbloadsauno or pal | adi um ni ckel , and may have a gol @cCTfusagids2s ayer.
The el ectrical contacts 141 preferably are substantially flat, having

subst anhé¢ pd)ﬂtgblé deasg stomgb aetiridger40afd3Gohtd dagisp:ads exmrnzé datattranefey intdrfaee

el ectri ntacts conpri se shaped c s havin

surf ac C(Brl‘Faﬁ) FRNNSSIE ¢ 8a@thdf4%%ta%<§b%ﬁt%&sw§f ‘ﬁ*ﬁ’éfaqcl fnegigr g%cirggﬁ?‘ges a
plurali tl¥4gitenﬂ lﬁt ﬁe%ﬁg%d%qb&ﬁ’hﬂalﬂ n%hﬁﬁgé llﬁ%wﬁ%gﬁr?agsSl4éé?-th‘3fmat$ml%f aci ng

surface e te nat|0n16 and are coupled to the PCB 1 of FIG
14 at cironitized dexibeSubstratet 36, aad aenapbdsl avthet dnds ﬁﬁ’éxnd:bﬂﬂ eespéqnlvalyotdrer

aspect, nnent , S tion, holes 155 and 56 are rOVI ed in

ol 0% r%ﬂ%gds@f%"t V‘et%“’*?‘%é" %tr the porrdble caries Ritsirate 50 (9 RHeRY Tl f

t t th
erm n%hﬂa%%szh%gﬂéé:tr% ?}éc'é g{&gﬁalﬁg%f'ef@ ali h BfelgoraBle cﬁﬁﬁ&fe@uﬁst;ﬁéaﬁcﬁﬂh MfetRrL W

respect to at the tinme ©of assenb by use of a
pr obe ionseitized flexiblewsgbstiand £36. IEcprawdlt lsﬂ&anrfe huildup bctmeamthemingmenmnis amt o

hol 155 and 156, t Ly, d.the fl l e t
L1 ght orBEISBEe4 hFAEEPRIFIEH A RGBT RO BBPESLM AP 354 wi 1| be
di SCUS%%?re Cﬁdﬁ@m@?&%@ﬂr&%nﬂo‘i&ﬁ thd fla §lig¢1¥l5/'i’émﬁerjc@arﬁé{&s%saéxﬁexlaﬁ@léh%et I ght ened

only suf I ent o attaln régistration, Issuing fromt
el asd omhghment(mpmmyﬁaom dlaerepsrt5 74 RRs thiat Hauof tha régistmtibatelec fuvwgsed, n

direction, and gse quently formng a radual curve 160, 161 in a
di r ect i3ENHSRIRIP 19 ist ifglegdyd oy rkIA Pik suchas 2 digmand” pinaAbis kngwnip ihoses el ar e

bol t ed I
the. 11150 Pe § ks A ifthy RS MafiEh [0S KPS RN ABEE, g uRES, '
cl anp kG&rhallinisrfadecclctiridal eonneetol 48 dB@e pdaabie Hhtaborafesanddgad0 istpespetlye

external interface of the portable data storage cartridge is regjstered
with tHesisgtedHn M5 erieal dirpctiog af bethiepfisb %@5@%‘8‘&?@“@!‘@@?9|1%%H°P“65h‘te§’éfeéedl'4‘1 a

| oager tﬁé(ﬁ%ﬁz%n?alfdﬁE&ﬁmqglthgghﬁﬂlﬁ P;ne](gartrl dge normal to the facing

surface conpressin omeric conpression el ement 132 between
t he mat chi nglncinother adpzerdrefdreing bl BIGSUW3 andRB, thsfacingrdrihdee] 40effelicemaehipigat e
134. The arrangemant of the matching circuitized flexible substrate 136 25

to i ssFACHItERY fipable substrieisicricnise pradsl to gravityningithe aptrigiee ponder SRTERRED at e
h "
change J.p.idi Erf‘ecﬁablgﬂal g&%&m %HM%&%M&%@}L aF‘Tg%@"qg?th‘g %&Qfa&ﬁogl ina

directi'on normal to 't g surface frate 10 nove
freely suffathetnormal direction without pulling in the |at eral direction.
This creates_a non-w ping contact between the electrical contacts 51 of the

por 2&bl e carkranggher aspgels andadditamaldy refgring tp Bley 18hwhed waisteredandedighedvith141
of the E?Erﬁ@f&gsta? o'hg{'l’n'etb' %kefg% E;la?eﬁobclf‘?hg’g Bgséa{icflgtgra%é?artr n%% UBRY FIGSE 4@ 2
er epet Wweem.

rel easa repea a i cal” conn |on
9 is in contact with the alignment pins 165 and 166 at registration holes 55 and/or 56. As

discussed above, the backing plate 70, and therefore the registration holes 55 and 56 are
electrically coupled to the data storage device, such as magnetic data storage drive 60, by means
25 of land 85 of the flex cable, to a ground thereof, thereby forming an electrostatic discharge path
from the data storage device to the backing plate and through the electrically semiconductive
material to the alignment pins. The data storage device, since it is within a portable data storage
cartridge, is not externally grounded and, as such, comprises an electrostatic source in the
cartridge. The alignment pins 165 and 166 are conductive and coupled to a ground path 169, via
30 support member 170, thereby forming an electrostatic discharge path from the registration holes

55 and 56 of the portable data storage cartridge 40 to the ground path 169.
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In anot her aspect, referring additionally to FIG 20, the transfer station
100 additionally conprises alignnent pins 165 and 166 for mating with
respecti vwworoegs8sse ati on hol es 55 and 56 of 15 WO 02/ 0891P0TRGIZ/USER/ 13325
the portable data storage cartridge 40 of FIG 3 to register the external
data transf eRefemiregrtbfd@S. B2 acl 19-23la loalen ef the tradGemdtdtiont 100 isilhkiratnd delich

transfer interfa | ectrical nnect Qr 0. Both nment ins are
al i gned©8 ?aﬂﬁbﬁ? 5@}3 ﬁ‘&ﬁﬁ&lca{tﬁgﬁ%é" %ér%reqra)@étolthe a5ing W st 4hetige

ci rcui thzedbid £38 HBGS PRSI, §9 Ja(r;l@ 20 ﬁﬂﬂtrét%% hARE, dée%b Alend Sy &Qﬁgeﬂﬁ?h@“d

168, respectively, to a 5 rounded point In the rection of portabl e
cartri dgeciserbBranthe sﬁ[pst(only |slopr1122tmshopmb taab lbeforc tetcartddge is ldaded. aFEsSarid,

dyal | | h bl d hi
o o o Ve Rrte f cubiegediu PR beer G e Fl b o e gt et pn
the al | GRITBON PDS o Ang IR SRPRELIHRY 90 HEAKL DA BB 1o ALIKETERY, I

165 is pre erabl indrica e sane as correspondi ng regi stration
hol e 55hemhy both alosfingyabd yf dsesaiely adi afepcemés ofibothixherBCB, antihiee flék adblgnment
pin may have_a di aneter 5%Iess than that of the registration hole.

However, al T ghivafinemeshanemisinitidly ahen dnsfsh prytiae Withmmoter t4) having opgrajebnd”

pi N, aspic h éﬁqrén? lgpﬁxslﬁ%a(?% I?elltsﬁhlllll 18 %obaRE Il‘fllé ?m?ﬁt?}gthé ﬁﬁl%'f'&%&ﬂl%h'l@{)l Bell

narrower t p| n 1o e sanme hel externa
i ntédf accrenlel Erhasitingsl pushsthisain8448waid thé &opmftthdoirmsmmmush owkigee pcs?treti rarrd ge 40
is properl regi s%)ered in the vertjcal direction at both ends by
al i gnmehit® %rﬁ%el‘éﬁﬁd ?@nertl&s%ﬁoreyt f &Y e Btopardsshe frantppening d e pf Hiert@?@ﬁfiebn by

the aliggp ntGthé} 582nd 197 3P HenGh 1B5RRE N slBFsﬁ%g P@Qsé gf!ﬁk‘é sfé17st the

facing surface 140 of the matching <circuitize exi bl e substra |

ori ent e:doymﬂ)atdp@brttthr: greivert 03 aamdndves fomaid adtifeick wader Ain&ngﬁgeﬁreheﬂ“rﬁ 090
provide the "nornal" force orthogonal to gravity, to mnimze de

deposi tiF gHacdsd f%tshefr%f@i\ﬁg 103 ay mixetel 91 4and ipgudes agvidentsi2 ‘aélslée%ove%mbt 195 of

addi§i Otﬂélnja){sf&egtﬁfcfn Eérﬁooql ttheg& s;kﬂgphgsﬁ% g&dgéa AARE Pedthl Bng t he

transfer station, |ng pl & e porta ta storage

cartri dgets 4ft thé sd-‘rh&ﬁa ez&:ha;mﬂ: of9hd ®cé¢iverclon! Adto it Gnddistodd bYmoBNsf gkilnk theS
and 166 at_registration holes 55 and/or 56. As discussed above, the backing
pl ate 740t diffelingAsaBETPeNty Plestdssi HTsabaagt andisloss may hmemployed i aceordanaeivas) | y

coupl e torage device, such as magnetic data storage drive 60,
by neagthggﬁeéaﬁflﬁi%gﬁaﬁ% of the flex cable, to a ground thereof, thereby

fornmi ng an eWdehtigsicadive 1083chmangeinpat pokitiomdwied dal o lopesioe 12@uf ¢e to the
backi ng plate and through the electrically sem conductive nmaterial to the

al i gAmetFnsfsT gtionotdap auBfﬁ BHde) 9w b @wvay figurthe reqeiveni @hi An angagemaml in dat a
St0rage s located on the same shaft as guide 192, on the opposite side of arm 190, and protrudes
toward the interior of the receiver 103. Thus, as the guide 192 is pulled down by slot 195, the
engagement pin 200 is also pulled down, out of the interior of the receiver 103. This allows a
portable data storage cartridge to be inserted into the receiver.
25 The loader is enabled by the sensor 116 of FIG. 14, which, as discussed above, identifies
the differentiated identification of the data storage cartridge, indicating the presence of the
portable data storage cartridge 40 at the end of travel in the receiver 103.
The sensor 116 enables motor 180 to operate through gear train 181 to rotate bell crank
182 away from the front, and toward the rear, of the transfer station 100. Bell crank 182 thus
30 pulls beam 184 toward the rear of the transfer station, which pulls arm 185 of receiver 103, and
therefore the receiver 103, towards the rear of the transfer station. As the receiver 103 is pulled

toward the rear of the transfer station, slot 195 elevates guide 192 up, toward the receiver 103,
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cartridge, is not externally grounded and, as such, conprises an

el ectrostatic source in the cartridge. The alignnent pins 165 and 166 are
conduct i vwoanasaseupl ed to a ground path 169, via 30 suppoPCTESel#332470,
thereby formng an electrostatic discharge path fromthe registration holes
55 and Seh #fat ergagpaentann d0Q) isrede vatedrinigahegeeiverd§d, wheredt enigagegribupritabla h 169.

16 WO 02/.0891 S02/ 1332 ing to. FIGS.. 12 and 19- d
of t he Eroides 40 oL P TR Pobae B mid R AL st Riet Tl Stk i PPty o
st or ag&esiedtithé Baferdiohi the Ie:?ggé@m@m P 200 exkA atfbRe loathdgoribld @neidddqo of the

flex cable 138 of FIG 17. 19 ‘and 20 illustrate a cartridge 40 at the
end of nareaklo theifackg surfeee] 4keef thoRatshingtearceitiapbileoblegubstiage 1362 Hisst, sheown) |

and pefgre the. id is loaded. FI.GS., 12 .5 and 22 jillustrate a

car T doenpisatpGds bRt Sad CEeos RS s os At R bBiRe 106
as  ar rpst@er dafrilSOubeN L add gra@uilB] lderdiyalisk akRapvrahle@hrtfille: Jubanad 8id geat i on
100 to the PCB 118, thereby both allow ng ease of assenbly and of

r epl aceneighingicirpaitiped fiexipleBubntite: 139, reigisierinalthecarmidge buhstibteglastiabennsanty s
initialdy. noinsert” pgsition . wth nmotor 180 hayin er.ated  thrqugh
goar +rh b iloestd BRkbn BET bRl TR A PSPk SBREH R bR LT

st at i ONMTHeMQhe Eedakbemdf pirisadXért IZndiaml FoAtESonPUe E@ﬂaﬂl@@dﬂr&%@ ah@WaIsE theorfabRnt

of the transfer station, which pushed arm 185 of receiver 103, an

t hel@f cragtridge subswate\vOr(andickingaiale 70He compress tigeahiskgner2@opfpreskion eleamsit er

station, ides 186 and 187 of e .arm 185 rj in slots 8 d 189 of the
1 anst o2 kPR e Rt R Dloed BBl B A L e o8 o 06 e, v 4
and bacd@hawqﬁndg AMRDBRAIRER He eRcichPéontdcts At sAROBSHADR éala@idg@&%s&% 5603 qat

pi vot 191, and includes a guide 192 which noves in slot 195 of 15 the

t r ansf ehe sleatricalrconstsi ¢ 1 o tesr matobidg Isircuiiosskeflaxiible kutistratenl 36 hiberby fortrieg a

gui des, %rgazﬂ beang; @n? sl Ets are ttHe lie&me on each side of the receiver
103. AI'§§? ﬁ’gepﬁ'ﬁag SIEHEHPYVRGLD BFCWFF i n the art, di ffering

arr angement SAQhn BXUrHINE, th@fdtle oA Bt 1@l SmaPYorRiS AP eai S driingp&or dance
with the present invention. en the receiver 103 is in the "insert”

posi t i crvmpessiod mérabdry foma taplerirmgl fo2@ gr¢aterttbarP D powds be thestagtridgs andl ot 195
pull s guide 192 down, away fromthe receiver 103. An engagement pin 200 is
ocat e GIPTERE GEAEMERATOY SEmaTt e PLbS o PR MapBo P JGRLTRIGe S1r s 8o,

and pr ohbisd @80 rdetuebdl] sk | 8% BybRd tHRefcehBEof BERLN 88 a 485 at hRWSer-@&Rtd-Ne gui de
192 is pulled down by slot 195  the engagenent pin 200 is also pulled
down, esitoh, schidai the erm ¢andefo bdleckeslaipesition G8preTdnt snadh¢rtans redeaspof thabl e dat a
storage cartridge to be inserted.into the receiver. 25 The | oader, is

onab ochabifdbh e Bomoby e Peier OBy T Eh DAk el a0l TaBgORads B 1 es

front opening 120 of the transfer station. Referring to FIGS. 19 and 20, in one embodiment, bell

crank 182 is rotated beyond the center of rotation to a stop 193. In an alternative embodiment,

bell crank 182 is rotated until beam 184 contacts the pivot end of bell crank 182, such that beam

184 becomes a stop. When against the stop, bell crank 182 is locked under pressure, providing
25 the normal force to compress the compression element 132.

Referring to FIGS. 15 and 20, ribs 202 and 203 are provided at the edges of the
compression element 132 to lightly clamp the flex cable substrate 136 of FIG. 16, to help restrain
any lateral movement of the flex cable substrate as the individual compression members are
compressed under the contacts 141 of the interface.

30 Surfaces 171 and 172 straddle the flex cable substrate 136 and butt up to the "H" beam
70 of the cartridge of FIG. 8 or the interface 48 of the cartridge of FIG. 3, and limit the
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the differentiated identification of the data storage cartridge, indicating
the presence of the portable data storage cartridge 40 at the end of
travel irwOhe/ns®\sei ver 103. The sensor 116 enabl es not or P8O/USE2/033e5 at e

t hrough gear train 181 to rotate bell crank 182 away fromthe front, and

t owar d ¢dvepressian ofghe ¢ayepressinnshembers a3 tmmq@ol.SOBLﬂHIGc{%mtatqm HW2sto B0 pul | s
beam 181%aqe81\'\§%rsﬁithe rear of the transfer station, which pulls arm 185 of

receiver 880 therefore the receiver 103, towards the rear of the

transfer stald MdthePaspebe adBESIANS refeRihgi 6 RG] 138 the dx@siad] dataNfunsRANt& act B
transfer station, slot 195 el evates gui de 192 up, toward the receiver 103,

17 WO 0f/thsparsbledir siso@e tanidee 4, shaddiiion te sgejegerith e dadendlingsgenared
into.th iver .103, .where it. es the rtabl e rtridge .40,0f FI G
"t S notadh, SERad FEia due Rh st SR UERe e BRUATN fuo SR L Silhnfy [he
rear of conbRtddrtpnsfee Etagébdl 00 @ombhﬁ:s%Wﬁﬁﬁrﬁh?erﬁht@&a&%ug%@'bB/ ofle bPIGR: 1AdS he
portable cartridge 40 normal to the facing surface 140 of the matching

ci rcui t709eaf the Hex eabde wubpawestirput 360 ofthe data handling agentga tiensfeppaver 1M tiad 166
engage correspondi hol es. 55 and 56 of the cartridge to orient the
porta_bItéanééaftsﬁﬁa&éa@%@?%ﬁ&azaaﬂﬂlggﬂg%‘ua! ly laterally align the portable
cartridge subst futher Apekt! iR powsi ©disfed irftériscdlatidizeally voxh Pdrerisehetiat e 136,
regi stering the cartridge substrate electrical contacts 51 in face-to-face

rel 40i oepnidict betwisen thgtdata hagdiing ageht 4nddble frinstdristasion bbfore supplyéngfudlrpossar, and

cont act shel41. iThe(gl t he aﬁag@qerren pi nlz xer{? the normal force on the
portabl‘é‘ é’aﬁ‘»HP.b{ %8 LG fHes B‘Slﬁpg 21 8 BAY G i dge substrate 50 (and
backi ng pl at gpet¥icallp, LRARERSEtibABoRERS OGS PIVL aShPR 20F5RMRE cardritds

bet ween t he gn%t chi ng circuiti zedgf | exi Bﬁg%gubst rate 1369L§nd reference SI ate

134 t o 40 ehtecklneirculi 3Z2dgnicoenrzot floetaeeput 1, gidiotthe dad hawhingegent Svbenf t he

bl i dge-.sub 50 and . the, el i cal 41 of
et ot rea GRS ASHRT bl Pev2ef Sitvaq Pl 6 ks s BRGh APDnd oy S o
repest afk eardti®t40. Bfore @BAGEL S RIAdEHIBRBAVRRN, addotpud 56X ATRE Samd NRakET Ce

generated by the | oader nmay conprise at |east 30 grams per conpression
menber , asfppwea inpat 320, wdrictavolfage saletpetedtbyra detemtor 208 pdasden aacontvet isamddej alge,

and conpresses, t.he conpressi on. el enent dept h of out .. 022 inches. In
oadi n LSRN PPty EHaR THOTE 280 115 Lebld onnd 2 Hie8E  BafGric: ne
center Qfcuftobat Te@ikihOthR VOl at BhitpAN2 B BEEEAbF teteBOS21d. OfhusS@wdditookhe arm
tends to be |locked ih position to prevent inadvertent rel ease of the 20
cart ri déggectsTihe crmers flometoehs emtridge 40 ahenebyl yeifping etacatdahepnivat ketewen theelataer

and.then towards the. front opening 120 of the transfer station. Referring
to %{)Gg?anfgn%ﬂ%?nﬁﬁ?deﬁhﬁtré‘ﬂ ere%‘r‘t%t?&'r nment, bell crank 182 is rotated beyond

the center obpntoigditiedl chbftad i$VQMicHIthe delRc@P 288 LRHRAANEFing Thedt M50

initially operate gate 233 to gate a small amount of power to output 215, and then gradually
ramping gate 233 to ramp up to full power. As the power is ramped up, the voltage at output 215
is increased, and may be detected by detector 228. Thus, optionally, detector 228 may be

25 employed to detect any problems during application of full power evidenced by a change in
voltage at output 215, and operate ramping circuit 230 to open gate 233. An example of gate 233
is an FET. Detector 128 also detects "unmating", or release of the cartridge 40 when the elctrical
contact is unmade, and operates ramping circuit 230 to open gate 233. A fusing circuit 234 may
be employed to limit transfer of excessive power to the cartridge 40. The electrical contact

30 verification and the gradual ramping of power insure that the active data handling element or data
storage device in the cartridge 40 is protected from electrical spikes which could otherwise

damage the device.
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bell crank 182 is rotated until beam 184 contacts the pivot end of bel
crank 182, such that beam 184 becones a stop. Wen agai nst the stop, bel
crank 182wpa2/0gmaBed under pressure, providing 25 the nor malr/tiSe?/c321 o
conpress the conpression elenment 132. Referring to FIGS. 15 and 20, ribs
202 and 203 EXG&S.pd@nidédllustraternorieblgdgtasforageecarteidggsreosinong ellesmasive dag2 t o

o1 e e ol e ipae SBESy QTR ol Pirable G thuskf g BT PG
conpr esst&aiik on- R &ile SOTANRAS HREhIHNHIREMbI2400Mhachisd didid ®¥mdrP@ssembly

interface. 30 Surfaces 171 and 172 straddle the flex cable substrate 136
and but mayipdvaptagpeustygonipsisman 70ff tife shplg” deviaer suthas ofe EadHy ®adable.hEIG. 2ber f ace

48 . i d FI.G 3 ligit $he 18 WO 02/08913Q .PCT/ USQ2/ 13325
oy osns by peEBIeCa et ko ftifhe of G (it Rnd B SRS IR dies 55mP Gt 2 oc
arm 1827300 dtutently Cam@deBRAL bl Anblel dptiddl Aidkedrivas ReGld hadé gd bd Poaified 16 8hployi NY

to FIG 23, the external data transfer interface 48 of the portable data
st or agea pen-temaygeleaptical fiskd Pthératata andlongild viggs whay loceurgo thrtse ohskild fin thg asigent |

5 dat . devi ce, h tic data.st dr 6 .
pr ovi de- dat a0 ey B ISeRis TG R APCl et A S BIOTHEAE Porh HUBr b sfis o
pover tif gisiflEbe hpafint ARHE moaHRhB6hsNd A8 tATon B BobE&tHBodiAB s @fayldeturfth eXe
cable to a power input 210 of the data handling agent to transfer power

f r od®t hekilladrin e &t wethet dgpartiog fiom thi ecapa o tHegmelennig vergiontas s¢tforh fruthe her
aspect,fbheggﬁagr transfer interface additionally both verifies electrica
10 cont'&cbV B the data handl i ng agent and the transfer station before
supplying full power, and when applying power, gradually ranps the
application of power. Specifically, a transfer station power supply

provi des power at input 220 for the cartridge 40. Atrickle circuit 222
limts current flow to output 215, and to the data handling agent when
electrical contact is first made between contacts 141 of the transfer
station 100 and contacts 51 of 15 the cartridge 40. Before contact is made,
no current flows, and output 215 is at the sane voltage as power input

220, which voltage is detected by a detector 228. As soon as contact is
made, a small current flows to the data handling agent, and back to ground
221 limted by the trickle circuit 222, reducing the voltage at output

215, detected by detector 228. Thus, detector 228 detects the current flow
to the cartridge 40, thereby verifying electrical contact between the data
20 handling agent and the transfer station.
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Once electrical contact is verified, the detector 228 enabl es ranping
circuit 230 to initially operate gate 233 to gate a small anount of power
t o out putwdlB/sand t hen gradually ranping gate 233 to rameTus02/03324 |
power. As the power is ranped up, the voltage at output 215 1is increased,
and may be detected by detector 228. CLAIMS optionally, detector 228 may be
25 enpl oyed to detect any problens during application of full power

evi denced by a change in voltage at output 215, and operate ranping

circui tW%%@aiFn? open gate 233. An exanple of gate 233 is an FET. Detector
128 al so detects "unmating", or release of the cartridge 40 when the

el ctrichl cAntatacdtorage cantrigige (4030l gapeal Btanexreaivp dimgensionaluiotm 2&@ort of aapen gat e

233. _A fusing circuit 23 y ..be enployed to limt transfer of excessive
powe? (PTEHEE baying § erzé?c??ﬁaéd gqae%rtm?@wn%ﬁtwh%ﬂ\ff@mrw%@eﬁgagﬁ@eﬂthe

gr adualb)yg{médaggaﬁn’ggy@aatiggﬁgﬁ%{l}gggtcglglpﬁgh%ve data handling el enent or

data storage Ice1nthec rotected fromel ectrical

spi kes whi cha datakragehievice 660, 260@ 249 antie devi ce. 19 WD 02/ 089130

PCT/ US02/ 13325 FIGS, 24 and 25 .illustrate portable data storage cartridges
cont ai ni ng af f&FHiEEShHE! (o SOMBRYNgG meprhstantabaidenticabederipndimensiona] formp 4

illustr : ri [ . Al a
non- vol ar & i PR ChEAR M AurC Al BA%: SRl bifESnithRk st Prineh SRGL AT R4
assedbl igast vay side vhsHidpeatics] of saitpaides bloak holef o differentnat fdendfisstion of sai¢ da@s
are readily avajlable. FIG 25. 5 illustrates a portable data storage
cart ri dty&rags cariridge froppsnidiiaps pytridecoid eastridge shellyppuniingsaiddgtastoragpdevice
QJrrentthgpeinc_onnerci ally avail able optical disk drives would have to be
nodified to enploy a non-renovable optical disk. Oher data handling
devices may occur to those of skill in the art. Wile the preferred
enbodi nents of the present invention have been illustrated in detail it

shoul d be appbhg &1t SPFR8E caRFifgei of 47BNk fairse AR wanstas statign {193 saiskirwaferent s
| ot . . : He t f
thﬁlgfgﬁ?‘éh"?‘q}aﬁ@ an B isbeBe (13, 106 Ak bentbf (1357 1145 g‘g}rsrg#‘%‘?%é‘.rtg%c%ns&ope °

02/ 089130 [RaTer UBRR/hbR32Ren ddafdriile s\ tied el 5F trdvel An @ adcivet Of AGLU&RFdr kiatios,
(40) of ﬁ;en_era,l |y an exterior dinmensional formfactor of a tape 5 cartridge

havi ng Whgreiadaid dartgdge shelibdpakingqontion is arargsaye biick gaid opiead seuree Eomrsgisyh f or
engagen®ilor when said data storage cartridge is at the end of travel in said receiver, thereby indicating

the presence of said data storage cartridge at said end of travel in said receiver, and providing

20 said differentiated identification of said data storage cartridge.

3. The data storage cartridge of Claim 1 or Claim 2, wherein said blocking portion is
additionally located at a side of said location of said leader block hole at which said threading pin
begins engagement of said tape cartridges, thereby preventing said engagement of said data

25 storage cartridge and providing said differentiated identification of said data storage cartridge.

4, The data storage cartridge of any of Claims 1-3, additionally comprising an external data
transfer interface (48) coupled to said data storage device for providing data transfer with respect
to said transfer station.

30

3. The data storage cartridge of Claim 4, additionally comprising:
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by a threading pin, said data storage cartridge conprising: a data storage
devi ce (60, 250, 240); and a cartridge shell (41) conprising a

subst ant iwblog/ogdemt i cal exterior dinmensional form factor pag/tsaz/i3eape
cartridge with said | eader bl ock, and conprising a blocking portion (42) on
at 10 | east a emekgnalmt (f2) seppobriirgeatdi nnountihg sad dalasaotege delve kvithih egidt o
differentiate identification of said data storage cartridge fromsaid tape
cartri dg&ridgeshe cé‘i“!ri dge shell nounting said data storage device therein.
2. The data shex e FREESaE Xaidddd Forhge 1Vicd iR M d dkiéndIT@RSHAkLEL LT on
(100), said transfer 15 station having %n optical source (105, 106) and
sensor ifikiface.116) for sensing at the location of said |eader block hole
when_a cartridge is at the end of travel in a receiver of said transfer
stat?on, wherein said cartridge shell blocking portion is arranged to

bl ock id | - i Whehi Sl : @5 :
cartri (s:%e i gpgéi @%%éé%ggﬁ‘nfl{ér%?\fe%ﬁé@n“ gg?%%géei &é@?’lgﬁglﬁggﬁéggl ca'Plo?]g t he
pr esencdwlesfat saidexttata dsth oraasfer ingrfacd figecaptaned of Brgdmeht pinstoakgister sAad d

recei ver, and, providin 0 said differentiated identification of said data
L or agesig st T Eics ST TetRS LGS SR CUETGT Y il e 2.
wher ei i I 1 i hid : : J said
oot i on oy e el g pRRf IR R R R i shctiall 2
engdgenmupledfto sad datasprageatel ice dge ground ereedvy, therebefuriing Swedlettng g diveindrgof
sai d dat 5 storage cartridge.and providing said differentiated

i dent i fﬁ%&%ﬁr% Eﬁ‘ﬁ?t&“@éf’éalgtagg%@'ﬁ(?&}stri dge. 4. The data storage
cartridge of any of Clains 1-3, additionally conprising an external data
transfer interface (48) coupled to said data storage device for providing
dat a transf efhendtlnstoegpeattridgef aay df Clagnsd-6r whtain said ex3@na. datheardfer a

st or age cafrt r}ﬁidge of Claim4, additionally conprising: . 21 WO 02/089130
PCT/ USO3eiiaeeadditionally cpmpgiaste Rogsy transberdrierfacs coupledse prid dyfa sioragedigyige for
stokrag -G i.Lhi [ i ) .

Tt o CarRSI A P Fopl P8 BT AT SRy Rl Ul B Bl Soid rovero o

i nt er f acansfed iferfadeds catpledsd caidglatacarrhge diyieofia Gidflen dabts. C ai m 5,
additionally conprising registration

8. The data storage cartridge of Claim 1, wherein said data storage device is selected from
the group consisting of:
20 a magnetic disk drive assembly (60);
optical disk drive assembly (250);

non-volatile solid state memory assembly (240); and

combinations thereof,

25 9. A transfer station (100) for providing data transfer with respect to portable data storage
cartridges, said data storage cartridge having generally an exterior dimensional form factor of a
tape cartridge having a leader block, said leader block comprising a hole therethrough for
engagement by a threading pin, said transfer station comprising:

a receiver for receiving said portable data storage cartridge;
30 an optical source directed toward said location of said leader block hole when a cartridge

is at the end of travel in said receiver; and
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hol es at said external data transfer interface for acceptance of alignnent
pins to register said external data transfer interface with respect to

sai d tramwbDer/sd1at i on, wherein said registration holes areTfusormes$2i n a
plastic material having electrical resistivity, said material electrically
10 coupl ed t asspadrpbadiioned tiotha tppadevodicseidieader rogk hdletan dresxppositesedeatfysaidor i ng

an el ectrostatic discharge th thro sai d terial to sai,d alignnent
o e, aneed o tid R BRI spane i hiG Rk STl oot oo R,

ext er nadhed @h@ktrfggmfi&f, therébyaaémEainadsll diffnel aedGadiTicatsn & ARVREa §ibagef er
interface coupled to said data storage device for 15 transferring power

f r om satagtridgariof éndieatingitiompresensaplisaithdaia somge gertiiiteeiat said endoliraves mi didbower
transfer i.nterface is coupled to said data storage device via said flex
cabl 2. 8Y¥e data stor age cartridge of daim1l, wherein said data storage
device is selected from the group consisting of: 20 a magnetic di sk drive
assenbly (60); optical disk drive assenbly (250); non-volatile solid state
menory Hssenbhgtrgmbay)statian ¢f Céeomblidn whemimssaicheptisalf sours i9selgkted faomftier groupt i on
(100) for .p{.ovi Jing data transfer with respect to portable data storage
cartri dge&S"8&Pd data storage cartridge having generally an exterior

di mensi onal fpmmafachafceof @ tape cartridge having a | eader block, said

| eader bl ock conprising a hole therethrough for engagenent by a threading
pi nl0sai d trankERropsitatsoeee,conpri sing: a receiver for receiving said

portabl e data.storage cartr.i.dge;. 30 opt.ical, source. directed toward said
ocati on of SLTFUSKERHEE PO UURE R PS o B AL i Y oI G 78 ond. of
travel in saidhpissiné@hereggnd 22 WO 02/ 089130 PCT/ US02/ 13325 a sensor

positioned at the |ocation of said | eader block hole at the opposite side
of said cartridge fromsaid optical source for sensing the bl ockage of

said opt,jcal..source by a c r.idj]e hel | bl ocki.ng portion, thereby
i denti f ¥i'ng ngf ﬁa'ﬁ_?efrfsg’f@m)?ﬁaé’& ] d%‘ﬁf‘ﬁ'?qa APYR"YPSsai d data storage
carysidge, apgafidlifatrhndelilRRECRHPRRAND Ivihah Ax AR dSh YaAde: ki J0&At
said end of travel in said 5 receiver. 10. The transfer station of Caim
13, whedatd stomge dargpdgecal source is selected fromthe group consisting of:
' a loading apparatus for positioning said data storage cartridge from said end of travel at
said receiver to a position mating said external data transfer interface with said station data
transfer interface;
20 alignment pins for mating with registration holes of said data storage cartridge to register
said external data transfer interface with said station data transfer interface; and
wherein said registration holes of said data storage cartridge are electrically coupled to an
electrostatic source therein, and wherein said alignment pins are conductive and coupled to a

ground path, thereby forming an electrostatic discharge path from said registration holes of said

25 data storage cartridge to said ground path.

12. The transfer station of Claim 11, wherein said external data transfer interface of said data
storage cartridge additionally comprises a power transfer interface; and wherein said station data
transfer interface additionally comprises:

30 a station power transfer interface for transferring power from said transfer station to said

power transfer interface of said data storage cartridge;

23



an infrared source; 10 an LED optical source; a focused source providing a
focused beam directed toward said sensor; and conbinations thereof. 11.
The transWwero2esase on of Claim 13, additionally conprisingPCITASa2/s332% i on
data transfer interface for mating with an external data transfer interface
of said datan eedriageovarct verifigationadetesatirespoas patoa asrehbio spokdattridpé powerai d
data stora e.carftrifdrge ffr.om aid end of travel cgﬁ% said receiver to a

posi t i dFANHE G Tes: A esifeng sfechisaleanfach betwpen spiddata storage cartddgend said; on
data tgan Riwedr dafittAntrfadd al ignment pins for mating with registration
hol es of said data storage cartridge to register said external data
transfer interface wwth said station data transfer interface; and wherein
said_registration hol es of said data storage cartridge are electrically
coupPed to ahTMHNBEEFGUE AR ¢ source therein, and wherein said alignment

pins are congueddoh§veRelsatPiRrRdridPotsaidi04 k] Bat ot b&%@iﬁ%@étﬁ&i Bdigkran

el ectrostatic discharge path fromsaid registration’holes of saird 25 data
st or agevecdicatiomidatedtor, $aitbergumnradaduati i ranifing feapplicansh ef peweattdo saidpbwer ai m
11, wherei % saiq extfer.g?a data transfer interface of said data storage
cartri dFES GG BT A PP BRI a A 88%er transfer interface; and wherein
said station data transfer interface additionally conprises: 30 a station
power transfer interface for transferring power fromsaid transfer station
t o d@i di3. powan anroamsddedata stomgé Hbmrof03 evmdprikdit@ st or age cartri dge; 23 WO
02/ 089130 PCT/ USQ2/ 13325 an}éeil e%tri cal con @\(;,gtél verificatjon detector
responsi ve t dPHIRI{TY PEstprags shelye %rasrt?rllq%ﬁl{‘ab fa storaghearieidess, seme gt i or

ver i 1Yi agubleafatd itsbe ERHAEL cORENGRIAR D E8 R IR AALE Rl APE A U8rRR1 d

station power transter Inter a ranping circult; esponsive to
sai d vemediacaidisomealf ssidicdrtedges tompasing aragactic disk draiectaatidgdsrdonminiggpnt act
verification %e ector, for thereupon gradually ranping the application of
power tBa&%{H ﬁg\ﬂé‘r"es?transfer interface of said data storage cartridge. 10

13. 1An aut ongtied: dad s Et@fa%g Qrild R{r%a)ﬁir(ggzglh/&m{nig%a&gén said data storage media

of said data storage media cartridges;
at least one transfer station for providing data transfer with respect to said magnetic disk
drive cartridges; and
at least one robot accessor for gripping and transporting said portable data storage
20 cartridges amongst said storage shelves, said at least one data storage drive, and said at least one

transfer station.

14. The automated data storage library of Claim 13, wherein said data storage media
cartridges and said magnetic disk drive cartridges comprise a substantially identical exterior
25 dimensional form factor, and wherein said at least one robot accessor comprises a gripper for

identically gripping said data storage media cartridges and said magnetic disk drive cartridges.

15. The automated data storage library of Claim 13, wherein said transfer station additionally
COmprises:
30 a station data transfer interface for mating with an external data transfer interface of said

magnetic disk drive cartridge; and
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a plurality of storage shelves for storing portable data storage
cartridges, sone of said portable data storage cartridges conprising data
storage nwoioa/osasari dges containing data storage nedia, @aud/soes3ed said
cartridges conprising magnetic disk drive cartridges containing nmagnetic
di sk dri ves; aleadang dppastusdnepaebiticning sardmegnitic deskfdpive lcaaldtigmgoatpdtéidonwri ting
data on S@ |d dat di.a ata stor nedj a. cartridges; at
| east oH’él 'P§ %%@F%F"?‘fg%?gﬁﬁ mﬁftg?ﬁ‘ﬁﬁéalgértaao‘? p%fﬁ B%fewl‘ieﬁfa?eespect to said
magnetic disk drive cartridges; and at |east one robot accessor for

gri ppi ng and transporting said portable data storage 20 cartri dges anongst
sai d st 6ageT§hemt@§@tedshtajst@nag¢ kbrety d{daidal s thewagaaddansfer station asldltrsbnahly

| east one_ tran tatlon 14. The aut oma ta storage.liprar

O ai 1P RS a4 amad s Wi oelhedon b gL Se i kARG e

di sk dr td/@ig@@f §dill d9Ral QAR EraSEednfHasd Rk g@h kdaribsl8Rth k@ﬁéfeﬁme%&@ fand 29

di mensi onal formfactor, and wherein said | east one robot accessor
conpri ses a Hhegpesaid wgistidtion holas ofysagkmmeng diskiddive asreridgearagectrieallya
cartridge d sajd netic dis rive cartridge 15. The aut omated data
st or ageg‘?qptge?ﬂf’fn #ec?if’rg S.f%‘rcevﬁh » AN P saidd L?aé‘rsfeéfté??rbﬂlgé’&tﬁ“f PORATY y
conpri sgsndud®etandtcdhpied tcﬂ@g@uha gaﬁf ﬁéreb??@rﬁ"ﬁﬁiﬁl d18¢trdiBtik a&c@A g@ ﬁ?fﬁ er nal
data transfer interface of "said magnetic disk drive cartridg 24V\O

02/ 089180d RERtiaoR halgsobsaidimhagrzdiic rigskaloiya cartudgeftosaig gsoundgrathng s ai d magneti c
disk drive cartridge to a position mating said external data transfer
interface with said station data transfer interface. 16. The automated data

storage;t.i br ahy agtbmédedl ditalPorafd B8y breBhith 14, 3NRfES s3d @itlen%ll @éi?lrsal ﬂal ly 5

conprises alignment pins for rating with registrati on holes o
magnet i mtfdfask Oﬂ$ald/ sageeticrdighgdrivetartridgsi aldgionsly dorepries apbweatransteramsfface;
interface aid sta on data interface; and wherein said

nsf
regi stratq¥ erf’l‘BIS@éi S(Bq‘tloél A tﬁaé’éf?éfqt?:r %F&E‘EIHPPQ}B CORMXS¢Sige are el ectrically
coupked to aps@lisk hbWerl Binsfer AREFLE f&ﬁ%ﬂ%ﬁmngaé}gve‘f‘@r%hﬂdjd Sahfer fa@lgﬁftg Said

station alignment pins are conductive and coupled to a groun
t her ebypdwerniangfenimi@fage of ssd atagnetnhch&idr&r\@@apadge from 10 said regl st ration

hol es of said r’rla netic disk drive artrldS%e t.o said ground path. 17. The
aut ormat ed datReEFHEAFaNALhYAFauIn ¢8ieqionrasPonsiKe [0c Fhreeal (@ SBid G@FtFdEe RaVeE

transf efransfer interface for verifying electrical contact between said magnetic disk drive cartridge and
said station power transfer interface; and
20 wherein said station power transfer interface additionally comprises a ramping circuit,
and is responsive to said verification of said electrical contact by said electrical contact
verification detector, for thereupon gradually ramping the application of power to said power

transfer interface of said magnetic disk drive cartridge.

25 18. A portable magnetic disk drive cartridge, comprising:
a cartridge shell;
an encased, self-contained, magnetic disk drive assembly having a rear end;
an external data transfer interface for providing data transfer with respect to a transfer
station, said external data transfer interface mounted at said cartridge shell;
30 a shock mount supporting and mounting said encased magnetic disk drive assembly
within said cartridge shell, said encased magnetic disk drive assembly positioned such that said

rear end is opposite said external data transfer interface; and

25



interface of said magnetic disk drive cartridge additionally conprises a
power transfer interface; and wherein said station data transfer interface
addi ti onawly2oeepe i ses: 15 a station power transfer interfraaarshzn3s2s
transferring power fromsaid transfer station to said power transfer
interface ofaflex dablapneatomectinggsaill feweendar tsaid dgedsedmagheictdiskcdivecnsenatdy
verification detector responsive to a current to, sai %écartrid e power

t r ansf e¥ith paid extgenal fyp tr@@frf?lflmeﬁfgceeﬁ@étsmféefm%ﬁv%&ld X Gl meghadisiynet i ¢
di sk drlEMQtl 4id LE9s ARsbnesia ik S 1@‘E'a§%QmBB)’ﬁ6mts£1§§§Iftﬁ(ﬁ s'ﬂEl‘?rface and 20

wherein sal station power trans Interface a |t|o 'y conprises a
ranping circuit, and is responsive to said verificati on of said electrical
contact by said electrical contact verification got ect or for thec[gatgon

gr adtial 1% r ahs PRf1aDHRemARSTic diskidsie SRRl (lyms k. dorgtaanth ‘anagiormale
| nterf as?c?ragg hﬁﬂbﬂwﬂﬁg nseéa?gblg loP gtonqﬁé g&’ta%@er &dh gg&gﬁ %%dpa%gatﬁgg = i g{(yrfge”ag netic

di sk drive“cartridge, cartridge

sel f - cohtBien ey harm@wtleast dmsdobﬁkracv@sasfsegﬂqbyngm\d tghsportiegsaid pdrtatde dewst er nal
data transfer interface for providing data transfer with respect {o a

t r ansf eYOrags earrilges; sufiegrin Raid CARNIZg S FERER AD FHF%?IT%{@@H%%E@& Hetos g

cartri dsg&gg@@' :ngd s?tgrages gﬁe}%{é ?H@%H{J;F}Iﬁ% Bg%% o Q&g g{]ﬁre‘iﬁ‘kzﬂ EREAREd

magnetic rive cart r| sal encased
magnet i datdirsisfarintegfacesis amduhiedposdid catalge Shﬂhartdtﬁnﬁap&dltcd said eAdas@magreetic
opposite said external data transfer interface; and 25 WO 02/089130

PCT/ USGEM@@%“&“P‘I’@)@O%HBY@‘W%%%ﬁf?é(‘,“tl‘ihrfasp§‘éﬁ tg spigaptogiedofataP@gencased
nmagnet i g, gllysléndjrl ve assenbly with said external data transfer interface,
sai d shoc fmunt and said flex cable nechanically isolating said encased
magnet i ¢ di skwhekelnvaibaseidigt yhelllrompresh abstantidyadahehl extéict Yimdiseonabforabl e
magnetic disk drive cartridge of Claim18, for use with an autonated data
st or agefaptoppuya)d ppriadie daja staprgemedisrcagfigeesng portabl e data storage nedia
cary idges in storage shelves and having at | east one robot accessor for
gripping and transporting said portable data storage cartridges; wherein

sai d cal.ri dgke phredble agietic ek dive @Xiteddest ClaifeIss ivdialin §2d pahdetsttiohor
storage in said storage shelves and grlrplng by sai d robot_ accessor; .and
wher ei rPre¥idgs date EPRer With erapest to WifsPablemagete disk §rive gatridgenand speprises

For prourary L ARRRREBREAnd g Bl RE AR R an b BRI S0 0 0
comprising a plurality of registration holes at said external data transfer interface for acceptance
20 of said alignment pins to register said external data transfer interface with respect to said transfer
station; and
wherein said registration holes are formed in a plastic material having electrical
resistivity, said material electrically coupled to said magnetic disk dfive assembly at a ground
thereof, thereby forming an electrostatic discharge path through said material to said alignment

25 pins.

21. The portable magnetic disk drive cartridge of Claim 18, wherein said external data
transfer interface additionally comprises a power transfer interface coupled to said encased
magnetic disk drive assembly for transferring power from said transfer station to said encased
30 magnetic disk drive assembly; and
wherein said power transfer interface is coupled to said encased magnetic disk drive

assembly via said flex cable.

26



i brary; and wherein said cartridge shell conprises a substantially
identical exterior dinensional form factor as said portable data storage
medi a carwoidd@es3o 15 20. The portabl e magnetic di sk dri ve pearusor/dspes of
Claim 18, wherein said transfer station provides data transfer with
respect22.o0 saipmbriabletradgneticraigk dtive catirglge forivse withrahrauthgesed datdstongplibzes a
plurality. of alignnent .pins, and said portable magnetic disk drive |

cartri dﬁﬁlﬁ&ﬁ%@ﬁ?ﬁ WHR& B%#ﬁ% Sfﬁ@ SiQrage edfa erg?egsrlegt%%ae PR a1tk haying

sai d exiigeRpbneddbét dcEARST BF glipPiRg hRtarsPoring SARHBRASe d%a HoraRicdrAlidnment
pins to regi sr% er sald ext er%éﬁld%ta trastﬁsfleg in?er%@%e W toﬁa%r%ecspec Qto sai d
t r ansf ecomsisatg: on; and wherein said registration holes are forned in a

pl as%ic mat eri al hcEgv' r]? el ectri cal reslstiviti/f sai d terial electrically
coupPed to sAFYUHIEGIBET COBPTYNE RN Gderies dimgisipnat foamdadioniar storer ébsaidt her eby
f or m ngy.gn-£5RN&A54 3ibSind b charss: B {-hrough said material to said

al i gnnment g25 pi rS]S. glli.)ﬁ‘lll'%jportrabl egéenggé)n’eti c disk drive cartridge of Claim
18, wherei n smé¢rtagedimagnetic dak drive aaasbyrmounttet haad cadddgd <eH] |y conpri ses a

power transfer int egace cqupl eq to sgig encased magnetic, di sk drive
assenbl y for 3t PSR ﬁﬁ}‘sfofd\ﬁétf’r PeSRPRISY B sadencpEd migeliohisk drivgaemhlyased

30 magngf Bf‘ov@diﬁgd akrzﬁsfasvgm%@ ?dg&g?"glﬁ&gﬁt,@d a%qt&%{br%mf er interface

is coupled to sald encase rive ass y via said flex
cablle. 26 WOvBEHBABOrEGEE KIS0XohBBREs a Qibstaktigilyritiatbicel exeayive dimerdicldl fbinv e

cartridge for use V\Aﬁé\‘ an aut omat ed data storage library which is capable
of st or BRGT poiAGBILAbiEHal YPmes g dRedtad&sr t ri dges in storage shel ves and
having at |east one robot accessor for gripping and transporting said
portabl e data storage cartridges, conprising: 5 a cartridge shell

conpri s2hg aA temsfer statiordforprsidingtath aamféaeitiorespeat tspcrtabipamagnedaididk dsiver age
shel ves and gri pping by said robot accessor; an encased magnetic disk drive
assenbl SPHGEN EHPHSIBSI d cartridge shell; an external data transfer

i ntggface copphed, i, fh bt | Sigh i
pr ov?di ng data tr ans?er %@ﬁéﬁggegfgg?ﬂ p gé lggﬁhghgggegﬂ%%ﬂ%aﬁég a lé eéi;aggéf said
| i br ar ymagredc disk drive cartridge; and

a loading apparatus for positioning said magnetic disk drive cartridge to a position mating

said external data transfer interface with said station data transfer interface.

20 24. The transfer station of Claim 23, additionally comprising a plurality of alignment pins for
mating with a corresponding plurality of registration holes of said magnetic disk drive cartridge
to register said external data transfer interface with said station data transfer interface; and

wherein said registration holes of said magnetic disk drive cartridge are electrically
coupled to an electrostatic source thereof, and wherein said transfer station alignment pins are

25 conductive and coupled to a ground path, thereby forming an electrostatic discharge path from

said registration holes of said magnetic disk drive cartridge to said ground path.
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10 wherein said cartridge shell conprises a substantially identical
exterior dinensional form factor as said portable data storage nedia
cartri dgew0 02889180 t ransfer station for providing data tramefrasomiashs r espect
to portable magnetic disk drive cartridges, conprising: 15 a station data
t r ansf e45.i nt Eh¢ tarsiérstationtof ﬁéjalw23hwmrema&m¢mdata& trarraf%ﬁrécrfamtOésdldce of

d d di
posi ti ORI tsad g et Geccrlion PG orditief s ngac SRR B enda horgn said ¢
ext er nadiattat datd (r@,ﬁgreﬁte;fﬁue%ﬁ@@gawé ngﬁbgl station data transfer interface.

20 24. The transfer station of Claim additional ly conprising a

plural ity ofagalalighpewmer tpsnsfer frmrfacmrmgsiwrm m“@ofnogsq@mmansgerptauoam sajd of
registration h k drive ¢ ridge to register said
ext e a?o%eéttrémf %W%?Feafe Pt?aéﬁg%%et[\ﬁndt‘%@é'eﬁag?‘% data transfer interface;
and wherein &aelecth@ﬂlc@htraazt\»eﬁﬂcmnefet&tors@dpenmeatdu&em t%lsafarda&ﬁd%@fs&werdge
are electrically coupled to an electrostatic source thereof wherei n
sai d trmfeenntsmf@ste|fothifylggnhntrlcpl qeatagk etwad suxhoiagieltiv diskriitive capptidge and a
ground sr)#gtthe X é}: pﬁfﬁan el ectrostatic discharge path from said
regi st rAq BAITHPRETSRNYSE BiMabet i ¢ di sk drive cartridge to said gr ound
path. 27 WD 02/ 089130 PCT/ US02/ 13325 25. The transfer station of C aim 23,
wherein said external data transfer interface of said nagnetic disk drive
cartridge additionally conprises a power transfer interface; and wherein
said station data transfer interface additionally conprises: a station
power transfer interface for transferring power fromsaid transfer station
to said 5 power transfer interface of said magnetic disk drive cartridge;
and an electrical contact verification detector responsive to a current to
said cartridge power transfer interface for verifying electrical contact
bet ween said magnetic disk drive cartridge and said station power transfer
interface. 28
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