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enpl oyi Weich 8w inspstedtinterg separate data storage drive so that data may be read and/or written on

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

20 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 typical portable cartridge presently employs a data storage media, such as a length of
magnetic tape, which must be open or openable when inserted in a fixed data storage drive to
allow the data storage drive to read and/or write data on the media.

25 An inhibitor to the use of any direct data transfer to portable cartridges, instead of to the
media which is stored in the cartridge, has been the problem of the interconnection. Detachable
data storage devices are known, for example, in U.S. Patent Re. 34,369, or Japanese Patent
7-220464, which employ pluggable connectors. Pluggable connectors typically employ pins and
receptacles which wipe against each other as they are plugged and unplugged, thereby cleaning

30 the connectors. However, the wiping action also limits the ability to unplug and replug the
connectors, often to 10-15 times, thereby preventing their use for portable cartridges. U.S. Patent

5,970,030 shows that data storage drives may be exchanged, employing low insertion force
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Elongated electrical contacts are registered with two adJ acent individual compression members.

20 A reference plate supports the elastomeric compression etement. A loader engages the portable
cartridge, registering the cartridge substrate electrical contacts in face-to-face relation with the
matching circuitized flexible substrate electrical contacts, and exerting a force on the portable
cartridge normal to the facing surface of the matching circuitized flexible substrate. The normal
force causes the portable cartridge substrate to compress the elastomeric compression element

25 between the matching circuitized flexible substrate and the reference plate to create non-wiping
contact between the electrical contacts of the portable cartridge substrate and the electrical
contacts of the matching circuitized flexible substrate, thereby forming a releasable, repeatable
electrical connection therebetween. ‘

A portable cartridge is provided for mating with a transfer station having a data transfer

30 interface with electrical contacts on a compression element and having a cartridge loader. The
cartridge comprises a data handling agent, such as an encased, self-contained, magnetic data

storage drive. In accordance with the present invention, the cartridge comprises a substantially
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the present invention, FIG 2 is an expl oded view of an exanple of a

por t ablfellepsing dstagled desceintiern jakieeingronmnetion with thecasprapHiyHlg HavEssased
magneti c data storage drive; FIG 3 is a plan view of the portable data
storage cartridge of FIG 2; FIG 4 is a plan viewillustration of a flex

cabl e of the portabl e daBRIFFODESERIBTIONIQE DRAWANGS 2; FI GS. 5A and 5B
are respective top and cross-section views of a backing plate of the 25
port abl e datlGsidt aisomairicriewyef @ponabls data storage cartridge containing a data storage

device in accordance with the present invention;
FIG. 2 is an exploded view of an example of a portable data storage cartridge of FIG. 1
20 containing an encased magnetic data storage drive;
FIG. 3 is a plan view of the portable data storage cartridge of FIG. 2;
FIG. 4 is a plan view illustration of a flex cable of the portable data storage cartridge of
FIG. 2;
FIGS. 5A and 5B are respective top and cross-section views of a backing plate of the
25 portable data storage cartridge of FIG. 2;
FIG. 6 is an isometric view of the bottom half of the cartridge shell of FIG. 2, with the
backing plate of FIGS. 5A and 5B;
FIG. 7 is a partially cut away isometric view of the portable data storage cartridge of FIG.
2 illustrating the flex cable of FIG. 4;
30 FIG. 8 is an isometric view of an automated data storage library for storing, transporting,

and providing data transfer with respect to portable data storage cartridges of FIG. 1;



FIG 6 is an isonetric view of the bottomhalf of the cartridge shell of
FIG 2, wwth the backing plate of FIGS. 5A and 5B; FIG 7 is a partially
cut away wemn®ssirc vi ew of the portable data storage cart PCAGSODISH G 2
illustrating the flex cable of FIG 4; 30 FIG 8 is an isonetric view of an
aut omat ed dabFRG.ti@bAGSdUR fiey JfQrtrahifer dtitebon fof RSRBAE 818 trand&Gyil] ﬁ%&t o
data transfer with respect to portable data storage cartridges of G 1;
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station for Erﬁ]\éﬁinﬁ datta tr nafer wWith respect to the portable data
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alternative isonetric view of the transfer station of FIG 9, with a | oaded
5 pobt apirabitatate Stwpagetrcdpetaf FdGel;of FIG 1; FIGS. 11A and 11A are top view

illustration n optical source nounted on a top plate of the transfer
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T ust r Bt Steby 3R IG 1ERE ety ffeerbui e ot fl Sl Bl
sensi ngFIchd aaptitgsd cag@idgees of FIGS. 11A and 11B; FIG 13 is an isonetric
illustration of a conpression nenber, reference plate, support nenber and
cl amps of t hEIG-A3rs panstiew ilbistrafionof@n egampleef afAR mounipzeptichlewceivers for

illTustrati.on..of a flex cab he trapgsfer station of FIG 9; FIG 15 is
a c#gss&éélgg#benOp?llcf‘lusgP?cﬁ Ptﬁk_{c}g‘ ltclér’?ﬂfiéi i on nenmber, reference pl at e,
support 15 PERNSIs abfofledPBlustiatioh 6f a dSmpkdibh FREILE!, Sfeatd dliﬁat@f supp&t 14

FIG 16 is acircuit diagramillustrating an electrostatic scharge (ESD)
pat h of member andstanfipsrofshetransfersfatioh 6f FIE.&nd of a portabl e data storage

cartridge of 1, FIG., 17 is a side view cut away illustration of the
transf e? st a]tzﬁbﬁ‘ld?éﬁgé“@” ifusfrationefiaiEx 93 eqL%él%Fd‘ir fersteHaR PG /s an

unl oaded postic q&;; 18 i : ki i er
ratton of Fr W§isAq Ry St ilytiGly BARtessioh sl R Bftndle bR HARE T

t he 15 oantemgerrmdvdamsmfiFiGabs, willotd dldx padée bf Bid. 18] G 19 is a side view cut

away il ust rlgfd 02,0f the transfer station of FIG 9 illustrating the
. 16 is a circuit diagram illustrating an electrostatic discharge (ESD) path of the

3

transfer station of FIG. 9 and of a portable data storage cartridge of FIG. 1;
FIG. 17 is a side view cut away illustration of the transfer station of FIG. 9 illustrating the
1oading mechanism in an unloaded position;
20 FIG. 18 is a cut away illustration of the transfer station of FIG. 9 and of a portable data
storage cartridge of FIG. 1 with the loading mechanism in an unloaded position;
FIG. 19 is a side view cut away illustration of the transfer station of FIG. 9 illustrating the
loading mechanism in a loaded position;
FIG. 20 is a cut away illustration of the transfer station of FIG. 9 and of a portable data
25 storage cartridge of FIG. 1 with the loading mechanism in a loaded position;
FIG. 21 is a circuit diagram illustrating a power transfer interface of the transfer station of
FIG. 9 and of a portable data storage cartridge of FIG. 1,
FIG. 22 is a diagrammatic illustration of a portable data storage cartridge of FIG. 1
containing a non-volatile solid state memory assembly; and
30 FIG. 23 is a diagrammatic illustration of a portable data storage cartridge of FIG. 1

containing an optical disk drive assembly.
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A notch 45, similar to the notch of a tape cartridge, is provided to interlock with a holder

20  in a storage shelf of an automated data storage library which tends to hold the data 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
connector 48 is provided, incorporating a substrate 50, having electrical contacts 51 on a facing

25 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
the portable cartridge 40 with a data transfer interface of the transfer station.

30 An exploded view of an example of a portable data storage cartridge 40 of FIG. 1 is
illustrated in FIG. 2, and a plan view is illustrated in FIG. 3, and contains an encased,

self-contained and operational magnetic data storage drive 60. An example of an encased, self

5
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20  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
storage device and the cartridge shell. Specifically, the cartridge shell 41 may comprise an

25 exterior dimensional form factor differing from that of a tape cartridge with a leader block.

The data storage device 60 is preferably encaséd, self-contained and operational,
comprising both the necessary mechanical and electronic components. In the context of an
encased magnetic disk drive assembly, the assembly comprises at least one rotatable disk, a
motor for rotating the disk(s), at least one head, an actuator and servo system for seeking and

30 tracking, and addressing, motor control, and data handling electronics for reading and writing -

data, and for communicating at the data transfer interface, for example, employing an industry



mechani cal isolation of the data storage device, such as the encased
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handl i n‘éﬁ%ﬁ%ﬁfﬂﬂf&&ﬁ%&?ﬂ eading and witing data, and for communi cating

at ghe data Thansi &hbid 68 E5hpGes apliraIRy 3 RhEs cRPRIQY Hke18drié h&y51 ¢ VWO

02/ 680179 PO ORG ops i Srpiises a oIty O Tang copied? Fﬁﬁ%@%&#g@ Pcﬂgfrhus,

t he devihe dadiiesirfacd St amtbe taanmieatiopdaechdtage cqupleditd ehed@itBstbraga dévdce, sikdifarri ng

additionally to FIGS. 5A, 5B,. 6 and 7, a_substanti al lé flat backing plate
A

70 is Pireavidderenglis €3 sopssidriye SRdonptample. 4t # EPHRCHRE TA! the I ta previdedhe
cabl e 6%00‘%35%(:&)ecflme£1f5'hmapgofaﬂg 5 electrical connector 48. The backing
an ex ca

plate 7 e termnation 71 snap into slots 73 and 74 in the

cartridge shil dne4itodimérgCthabicc@icalsdonorntsl of e fadekhinglyF abebsitore rhdiss
supports and_ positions the facing surface 50 of the flex cable 65 to form

t he l@xt B¥tage SO sempriscA9ds eontpiningrgoltier prviding geld contaeisarfaens. Fpr qxaniple fthe

illustrgtes.the top half 72 of the shock t. 62 and the top half. .75 of
the cartmi %Ee&g}?glsgcﬁ@er R%f? ewﬁnlC g%re@g%‘f%gg%ﬁlélg _rafréeé’ssu ﬁﬁf Bﬁﬂé@i ﬂ? FJE)‘fpeI nds
coupl edgdi@ phdrepl@b@6h HecBffusioNbasies balwhich ateBatb@fd Nhickwedsasat&Gnat t he
termnation 71, and are coupled to the data storage device, such as

encas ecﬁt%ﬁbtt@%ﬂma&lﬂ%@,@%@éﬁk@ﬁss\ﬂé tleqgold pads dxsubplantiallyt 109 wisrmischesr A%6 at
the r ea&ef}n%d 'Bgr %}ng ot gklhﬁ‘ in the art, a plating of about 8 micro inches is considered a “flash”,
20  about 15 micro inches is considered “adequate”, and about 30 micro inches is considered
“standard”. 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.

In an alternative embodiment, other materials having characteristics similar to gold may

25 be employed for the electrical contacts 51, such as palladium or palladium-nickel. Pads
containing palladium forming the electrical contacts may have a gold “flash” layer.

In a preferred embodiment, the electrical contacts 51 are substantially flat, having
substan‘tially flat contact surfaces on the pads. Electrical contact physics defines that the actual
contact is made via small microstructure high spots on the contact surface, referred to as

30 “aspirates”, distributed throughout the contact interface, even though the contact surface is

substantially flat.



above described nmechanical isolation. In one enbodi nent, the electrical
contacts 51 of the substantially flat substrate facing 15 surface 50

conpri se wadg/ogum ai ni ng gold for providing gold contact ®arfiseessidor
exanple, the contacts conprise copper pads on which are plated a diffusion
barrier, suclhsas ahemhidle endrodinigip.ehé Elecigiohlccoptads Silnatyasbmgpmnise blmpd'd contacton
barrier, but which are plated to a thickness greater thgp andard. As an

exanpl diavingshapedsuriases aorthe padsgdn dHprizian’| thearybaping fhe s a%de Sé?o i nches.
As d f o i nch
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and abauhte38l winoval, inthegasssme onsdudahagks, fefirrddand t.g g., depldl &busedrheltaiani er

is preferably lated to a thickness greater than 50 micro inches. Type II
gol &P paissspiet. Batan sph@féfde@érweocragsedﬁ&k@e@s@ﬁﬂlerwl ¢HpESHPERAY | in the art,

and Corrpr 'S el'§ 15&161 ,paﬁfléagf;&e o?tthe cle 11[1éa(i)¥,8 taf £ gi rgrgélg lsﬁ(bstatntf’ﬁllg ﬂlcltdsuBQt? e ﬁ{c

electrolytlca I'h an erna rve“e

havi ng ﬁbfaé@@csrﬁpms%ts i 8lofiated @dntac@ il baryscusddd.be enpl oyed for the
el ectrical contacts 51, such as pal | adi um or pal | adi um ni ckel . Pads

cont ai ni ng pAs ilsirated by the agsstshesioal shewniie FIG.&h thechacking plaiade lsanghﬁ d

"] ash" f i el he el. |
subst arferar o e RE TRy, SnBarapPERhy 7 e B R RR BE e o ©
padsp EbRgkii6RT1,4A00ha6d pBRGRIT8SVIHEh pR/TIEE BRicthREstRaEMAIAs WIS cuksdmade

via smal|l mcrostructure h| gh spots on the contact surface, referred to as
30 "asphe datestoragti gtridped( dvieh deadgh dno thetteansfenstagon, iwitl &e fSaljestedten t hough

t he cont act face .is ..supstantiall 02/ 089179 PCT/ US01/ 49514
As an aﬂ@é‘ﬁﬁ@ﬁ regh A ditRghion normal t@lﬂé“c{aﬂf‘&é}lffﬁ“&\/\%ﬂ %¥§Xﬂplﬁa?ﬁeé piads, to
shaped G gtPn! %éir@%oﬁ%@tﬂﬁﬂa AR stort i RARTer ﬁt@rfﬁééefetqﬁirﬁ'{é théthﬁ@r Yy,

shaping the surfaces tends to concentrate contact florce i n smatl cont act
ar ea. Tﬂwkmlgqﬂ)atagaveeqonkudemblblsﬂuﬁdraﬂ)ytrqnigm imtgexamplet;mﬁmpmaﬂlg 4 bardyddrabland may

f dt d, t
St b5 dotic rami o pHEte e BRaePY STt S CRyRIST SO OFh S BHOBIE or
scul pt W ﬁﬁq[ ﬁle!:fégilfn'}%m ﬁh SRS Rgﬁ”qpélg&?é? 8k FdsfiPhrofi O 3G ST 2dan®f 5 t e
subst ant at é aC| ng ace conprises dan el ongat ed

cont actpolﬁmrmdateﬂn@nd}]ﬁcussed As illustrated by the cross section shown in

FIG 5B, the_backing plate 70 is in the general _formof an "H' beam wth
a front port o#noter asnsplo fhejalignmept. %@gﬂr@tmrhaolph@ 56 argprevided in the

substantially flat backing plate 70 in close proximity to the substantially flat substrate 50. The

20 substrate S0 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
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

25 transfer station alignment pins to register the external data transfer interface electrical connector
48 with respect to the transfer staﬁon.

The flex cable 65, in addition to coupling with the data handling agent, or data storage
device, to provide data transfer with the contacted transfer station, is coupled to a power input of
the data handling agent to provide power from the transfer station to the data handling agent.

30 In another aspect, when registered and aligned with the transfer station, the backing plate
70 is in contact with the alignment pins at holes 55 and/or 56. The backing plate 70 comprises a

semiconductive plastic material having electrical resistivity. In one example, the material has

8



10 termnation 71, and a rear portion 78 which provides structural
strength. As will be discussed, the data storage cartridge 40, when | oaded
into the woanséare station, will be subjected to consi der alpiCe/udsor/ess14 n a
direction normal to the facing surface 50, for exanple, over 10 pounds, to
ef f ect duffeciens embepdatgcactomt tagrovidd the tletricalansiftévitys t@ahprisingl H1%-30Facsbar
interfac?, requiring that the backing pLate have consi derabl e structural
st r engtiHledmbastign spnealterating.ithg bagking pkite 70 aompmses tWe Ptess el ale campTEias of

pl asti ¥ | t Ie Ryt ond' o . | ene
e s S D
and " Lehodds, corapriging ¥ cabbo filed sdniioonditiive membat Mitie basliag platd ieleatricgityrent , or
regi stration, holes 55 and 56 are provided_in the substantiallé flat

back? ngcopPlgt do thy datp epiase deyiendhmedns obland SSfiflsk satle 461 tp arground{hiereet: at e 50.
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I nser t edttioaglg hehddctscadly samitoBductife hfagriablonthe aﬁ%rﬁﬁlen_t' bind 4 thel tiinefeh Sthgsn,82
and 83, respectively, of the backing plate 70. Thus, the substantially flat
subst r avich pelepiricallyrmewnds, asavil b gissessod-t Any ebihe aboverdisqussed pdactiagmey at e
70 and | i i tion I 5 6. Lherein..The

align rreﬁnerc %ﬂbénefgpegfag rd(f r rpéépgee § 3 %}%fbaﬁlk%lp $ R%?evmﬂf%r %&ggg%ﬁ%“nﬁﬁ% gonfgb ftt‘g;g A 1safteesr'

st at) ONA 8pdcghiT®m BBa tAbEeHIlEd SlbsticRenitb&r 4120% dadben filled pbIgEarboriaed, balwdl

el ectrical connector 48 with respect to the transfer station. The flex
cabl e 65tatikomBE100FRG coupling with the data handling agent, or data

storage device, .to provide data transfer.wth e contacted t.ransfer
station 1s HEEs bR PhR A ot NRE phiatiad IR a8 br ovi de
pover fgrefdinyedatd @AsESwitl RbpeRtolthel AR ridgdsa 0ok HBle AGBMoragdLalBidgarafgher
aspect, when registered and aligned with the transfer station, the backing

pl ate oFIGsl. ihe thtaae 90 vomhprideh et ladst gmeyend ppifersblate fhohbly dSdatanstdmge BfivesThe
backin ate 70 c ri ses sem conductive plastic material having
o1 edbr BT Bding gy g Breiarass it SiBr e R dessoll 089179
PCT/ USO fift- G r Vi : Feh oG
B S S e e e L U A S R S
t he baclor p@virlirg éatd Graasfepwits esspécm the dhaStorageccaptidgss 400 Ruth tengpe dak@idgts’
beam and the other plate, preferably in front of the "H' beam and wth
the al i Hrandithe dpfasosagecarifgesiddgrasteiad Bbsioragp skalvasdid ddwaaaeysartidaesaray The
backi n A i Qo+t ' y, means
o 1 andeaustef o § o 4 iineY pomEP NP ERg vl OBl LHR YR8 hesa

20 typical automated data storage library also comprises one or 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. The automated data storage
library robot accessor may also include a media sensor 96. The media sensor 96 may comprise a
25 label reader, such as a bar code scanner, or a reading system, such as a smart card or RF (radio
frequency) reader, or other similar type of system, which is able to identify the cartridge, such as
by means of its volume serial number, or VOLSER. As one example, the VOLSER may
comprise a label placed on the cartridge which is read by a bar code reader. As another example,
the VOLSER may be in recorded in an RF chip in the cartridge which is read by an RF receiver.
30 FIGS. 9-20 illustrate an embodiment of a transfer station 100 and various components.
The transfer station may be employed on a stand-alone basis, or may comprise a transfer station

93 of the automated data storage library 90 of FIG. 8.

9



thereby formng an electrostatic discharge path fromthe data storage
device to the backing plate and through the electrically sem conductive
mat eri al wo o2kg91ad i gnment pins of the transfer station, WRoTASoE#S14
electrically grounded, as wll be discussed. Any of the above di scussed
pl asti cs mayln de aspechanfetiding ©dIGR09-@Rphoirakiastdtion lbﬂ@d(aitm@gad wt@ovide dataas
the carbon filled one of t\/\og&!ates 10 A specific exanple of a carbon

filled Wansker “éth(,fé?ﬁ?ﬁ t9gorighle aesmrwaftrlﬁgw%zf@l@al,b‘ﬁm@ &he PoEpble data
" Stat - K& Ecng f%@r iy dé a?tp{a% exte g nglr}ox%xg%ac (%9 tc%rtﬁ{l [ fPRavidh C%bé ary

90 for providi ng rans respe
tape careb.ddrﬂgﬁﬁ mcﬁswssearabam ehedaetdar Blbek @@ﬁpﬁs’é&faﬁbﬁgﬁ&e&@ougﬂffoﬁ G 1. The
library 90 conprises at | east one, and preferably lurality of, data

st or dgecrgpgaret by aghrepdipg pndhley andisgussediabpye, ke mrtaéz ajﬁ@@g%@aﬁraige dedi a,

et ostunbrisht BioERinkRsr P s 5 O Y Bl et g GPighe SGEPI fnt

provi di gata transfer with respect to the data storage cartridges 40.
Both the tape cartridges 10 and the data storage cartridges 40 are stored
in storage sHed vasi@5tatibhd 00apinprises eaedeivied 303 forayceiting Heqroedble data storage

segr egat ed. man or. be stored random y throughout, the storage shel ves.
A 30"y BB AR D PSP G GBI Y b 06 TS5 (S IR b GO

i npyp/ Oé{ttﬂyautéﬁaafew% s%?ra%é hbﬁéﬂ) sﬁi‘bfﬁFIGaS D BYiRG & &h ¥@Emafed
delivered. A robot access including a gripper 99, grips and

transpo¢alrl$1dgehmﬁad%é&)@anskn@geto]tﬂowrofélﬁllamﬂmqm a storage shel f 95, an

i nput / out put tion 9 a transfer tion 93 /o data storage drive
02" The. aut oRENEA SoFes o%}n&d&% A% BPUS %t&@s'emg%i@g%fl adPRBlaf e a

medi a sgg ﬁﬁgsfé’xﬁstatﬂﬁe S‘Eﬁ%ré‘ 1f§9§cgil69a§e Hﬁ)ﬂnt‘é%Hr |l c%%uit%%?ﬂd éﬁé%?iis @“C h

as a bar scanner, a readli ng system su as a snmar

(radl 0 sehslﬁgdmmpyl):alrseaﬂaes 105)ancD106€!fespdcﬁwda1§r Thy pptieil seursdselds anbilo6 i s abl e
to identify the cartridge, such as means of its volune serial nunber,

or VoL SEréerakdy eﬁmpré%mn&me@ﬁ@lwgmsm}m@waﬂ sQuree, WA is e on t he

Vo ser Ry Bl s BBt Bhefred v B SRR e u AR T AR Ferorllf o

an RF r@ﬁ@rmeﬁnfra'i@dgﬂ)t@ sésd@. il lustrate an enbodi nent of a transfer
station 100 and various conponents. The transfer station nmay be eni%@oyed

on a st and- aPpteal sawce 10pan cgpamgigsenser il d n@fletat@i =K @ mece%lgﬁlo
eutorm s SR SRR P Btedlegl n5hGisd Tl BR-RSRASIRTAFRY 30
ar r apgeghriidgP 1%t 5’901@@51@ data storage cartridge 40, the cartridge interrupts the beam, such that
the sensor 1135 detects that a cartridge is being inserted into the receiver 103. Stops 121 and 122
are provided at the end of travel of receiver 103, and comprise the point at which the cartridge is
fully received into the transfer station.
Optical source 106 is located at, and directed toward the location of the leader block hole
25 19 of a tape cartridge 10 and the location of the blocking portion 42 of a portable data storage
cartridge 40 when a cartridge is at the end of travel in the receiver. The corresponding sensor
116 is positioned at the location of the leader block hole and blocking portion at the opposite side
of the cartridge from the optical source 116. The sensor 116 may be enabled by the sensor 115,
and senses the blockage of the optical source 106 by a cartridge shell blocking portion, thereby
30 identifying the differentiated identification of the data storage cartridge, and indicating the
presence of the portable data storage cartridge 40 at the end of travel in the receiver 103. Sensor

116 will therefore enable the transfer station to load the portable data storage cartridge 40. If the
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transfer with respect to portable data storage cartridges 40 of FIG 1,
where the portable data storage cartridge has generally an exterior

di mensi o okosard act or of a tape cartridge 10 having a [Peadsorsock. As
di scussed above, the | eader bl ock conprises a hole therethrough for 5
engagentsam isyoablbtiredaslichgharisensoAl 36 casindesto dserthabeare frohhthe pptitAbb@celat a
st or age ngir”i dge 40 . conprises a_blockin ortion, such as the bl ocking

por t i onl Uz eithgr thegartzigee hasqins bg%bfuﬂlyziqqert%?néqethp gecepisndO or theecatrigpe jsey tape
tati i i iV tabl e.d .
ko nod et OeF AU TR Bl €S AAReA B L BEEHYAORILTE. RIS R e i

recei veth drt@@ddiie troidér segioaSs0Mmot pfdcedd. t he automated data storage library
90 of FIG 8, or may be received froman automated cartridge | oader (ACL)

as i% known 8 igunsisestast byrkhese of skillha the art, ogper eath sewoe 1% 1008ndnd 106 are

nmount ed_ at _openi ngs_1 108 of a t | ate.109 of . the transfer

rati orcoeaRBaE Har 35 Mben e ira Bt Bl Sio0S yo Pl e P {85 3F e Py

118 f orsen§ffonithdt tO199.CAlsoS W GRRrskbR BtHosk QP skillG s BRCAr, WhbMatiJhe opti cal
sources 105 and 1 15 preferably conprisé an infrared source, such as an

LED optlioeations injemeediagghihe P GBsarfdoaruthe diop plpteandydilsoghecerhployssicir bewanting thect ed
toward the res(gective sensor 115 and 116, which preferably conprise
i nf rar €3 6Pt L% fisors. Optical source 105 and correspondi ng sensor 115

arejpocat ed ReRfrif thFIEE Ve Al £3-95, ik 2R0@br ash@i® o JBNBLRFer hRIAQ 14 REQ Whi ch
the cartridge is inserted. Thus, as the cartridge, whether 1t 1s a tape 20

cart ri dgpandd@ont30ofplr tratsfer sthtiva 160 dr illgeratal for mdteg 4@th thehextemnlt dataligansfer
interrupts,.the beam such that the sensor 115 detects that a cartridge is

bei ng i ASEREREeFHEY coRRecEu @Siof dhe nutpblesiagmstorpge cagiziglize 49, of FISSpl-dvilied at
- . _ : = . X
cart 11 duAiersaYEh 100 A GERIN tockbibiy AIVIEORPHLSA SBulfle Vuklealh Kb 06 106

i s | ocataeridgs extaimdl dhitd @aistd ihleiface] whith doagaisésaisubktrdtb @1 hevidgn phirgied ool e
25 19 of a tape cartridge 10 and the | ocation of the blocking portion 42 of

a pbtt aybetaptially flat sleglgieal coatacisiHgwm aprbateniinlly flas facingijefare S@therded thnd of

travel J Lver . correspandi sensor 116 .S si.tioned at the

| ocat i 0§r1]1 Bg@fg@ﬁ%&é‘g% p%’l:[ag)iﬁc%ﬁf ngeglﬁ(f ag%g%%?q?algpe&g%e&pyaﬂ%ﬁﬂeé. opposite side
of the cartrTRgEedtieMcbicRRBObmPALKGR elab®meFilRoAPRSAON LibheARY3 DR, I ed
by the sensor 115, and senses the blockage of the optical source 106 by a
car t ri dgeratityedf] profnetikg enmpressioromembene 188 yuigortedibne réfpience plate 134f Pesfembiyat ed

identifjcation of the data storage cartridge, and indicatjng the  presence
of ¢ he ‘PoFPRBIS OAPATSRS HaE0 BHers GRcaR B¢ has SREBEohaGRrDH The

r eCg0 V &dlerhfht mayeiti@mented, 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
preferably comprises a termination of a flex cable 138. The matching circuitized flexible
substrate 136 has electrical contacts 141 on a facing surface 140 thereof, the electrical contacts
141 arranged to match the portable cartridge electrical contacts 51 when in a face-to-face

25 relationship. The protruding compression members 133 of the compression element 132 are
facing and in contact with the rear surface 135, such that the individual compression members
133 are registered with the corresponding individual electrical contacts 141.

The compression element 132 is generally of the type described in U.S. Patents

4,902,234; 5,059,129, 5,873,740; or 5,947,750.

30 At least ones of the electrical contacts 141 of the matching circuitized flexible substrate
136 of flex cable 138, and corresponding ones of the electrical contacts 51 of the substantially
flat substrate facing surface 50 of the flex cable 65 of FIG. 4, comprise elongated contaéts, the

11



116 will therefore enable the transfer station to | oad the portabl e data
storage cartridge 40. If the 10 WO 02/089179 PCT/ US01/ 49514 beamis not
bl ocked, wo®h/oshat sensor 116 continues to detect the beamcfrrusn/adses opti cal
source 106, either the cartridge has not been fully inserted into the

r ecei vesonkos, 14dreath eegistering Wﬁq:ietwcsacéacteatiedivwat cdmlgessim memblers h33 bftn i s
recelveejthro hthelea er hﬁg Ie 19. E sjtuation, there is an
error, GHPTPHEC (EPEFAIn SPment lsrfomnﬁfé %@Hngaé nfagts {OBWNSE ood by

those ofggidahi cdifadidiSvertwo c&ﬂ@rg&s‘io eEﬁb&@”&rﬁ%a@Qﬁmﬁ:ﬁg‘% c‘?ﬂ&ct SRRE&SPRRA Ng

sensor 115, 116 may be revers source | ocate e PCB 118, and the
sensor aeat leastltwn:erals ateat IDrfadd &en assa sisglenodmadtod det dine dfacielofomsiiesdion n t he
art, alte ative locations internmediate the PCB and on the top plate may
al so bem%‘F’FEProyed for mounting the sources and sensors. 10 Referring to

FIGS. 9 and %ﬁ%s]}% h%%l&&%?@&nngﬁglfﬁght@ﬁgr@?@zﬁ fit Er%lﬁsgrta rfs%‘i? 841§8ﬁerd' cal

connect or t e trans |ng Wth

the ext@r trha lel @hgericrodffietion ielthehi F8Psueh eigdt hiréalsuGaRRe @ie@ubﬁ&t@fs ih leéntact
portabl e data storage cartridge 40, of FIGS. 1-7. The transfer station 100

r el easawitly therf@yaa@samnyn@nbﬁrﬁ 433, apghthe eé@tgmeéasvoné@eﬁpl‘tlr@ the fa@ingéslffé@et 1400t he

cartri fer |nt rate 71
ot ng e et el LARTYE bl el S ROTRIERR £33 YRRhEALE

subsd anhé éieJchcH @inné@sf 48] viieh ftmabsiﬁhté heisaesistefddan faﬁ:@b(&lfa@tr@laﬁ&umtﬁdhé n a
portable cartridge 40 capabl e of being engaged by a | oader. The el ectrical

con nectf@mngsorfwrﬁﬂ)l S éke mating clettoend comnecomds@ b dnnylt@r@mtacmssz dnaedahg a
pluralit rotru res nbers.133 s by .a, referen

bl at e mapittpelioiafi Mo SaRatRRH ale] marsinenbat 1xedne e FLRERERce
Pl ate 134:rid] c6xXadm52n rddBOBRILS %almo%@s@nafﬁg%ﬁor%%d Qﬁntﬁ&ﬁ‘?c’i‘f ed, bonded,
or vul canized to the reference plate he conpr €ssi ment 1's

posi ti oned aThaclopgatedconftate51] 381 ofgisterimgtweith twp adjacent dongpeeksiodnendrhbars 133
i ch refera,blycrrprlsesatermnatlon of a flex cable

b te 136,
igs? r ?f@gﬁl&? é?ﬂ"rfga@.cpe elsiwthindgpendent gornal S%rp? generafion. Raccitically; ¢acha|
contact gy ddl egsﬂﬁl' Iﬂ&nﬁéftﬁf:@\ﬁ&esjtf} ﬁ:rtﬁ Itf&%efd f&&{r&@%g@i%\ﬂfét S 141
e con

arranged'to nat portabl e car ge e rlca acts

face- t celbmgaeedimdy eddathe abiiny <§feaﬁHﬂ&gtUrﬁbrmlaﬂhel’iﬂlatbwmfn%‘éd:ahrbembﬂﬁ&érﬁd 133 of the
conpression elenent 132 are facing and in contact with the rear surface
135, suaferepdentiand thesefors rgdundaply rﬁ9r aelidssignedeieqtacal camacly epyretfigstt @led wi t h

the corpgsRenEhRQ rﬁ@?Fﬁﬁ,%@éffe% gt%drd r&@edﬁ%ﬁ%ﬁ&c&%gto reduce the overall contact
20 failure rate. The effective failure rate (EFR) for multiple contacts in parallel can be estimated by
dividing the failure rate (FR) by the number of contacts in parallel. Specifically, (EFR)=(FR)/(#
of contacts in parallel). Thus, as shown by the equation, the additional of a second, redundant
contact reduces the effective failure rate of a contact by about 4.
The effect of redundant contacts on the plug dependent failure rate, or the ability of a
25  contact to make electrical contact during first plugging follows a similar equation. Therefore,
two contacts in parallel provide a higher probability of successfully plugging an electrical
connector, and, hence, the data handling device.
As with respect to the electrical contacts 51 of flex cable 65 of FIG. 4, the electrical
contacts 141 of the substantially flat substrate facing surface 140 may comprise pads containing
30 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.
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The conpression elenent 132 is generally of the type described in U S
Patents 4,902, 234; 5,059, 129; 5,873, 740; or 5,947,750. 30 At |east ones of
t he el ectwomalosaont acts 141 of the matching circuitized flPeTiushe4substrate
136 of flex cable 138, and corresponding ones of the electrical contacts 51
of the Brb&FREbh Bhtriér isPréferablPSibiedtSa RGBS Feidahsm SO0 {Rfed. | B X1 e 65
of FIG 4, conprise elongated contacts, the~ 11 WO 02/ 089179 PCT/ US01/49514
cont act the pald pads hrercdagirotyticaligplaietth t wo adj acent i ndi vi dual conpression
menbers 133 the . el astomerjc conpression element 132. In this manner,

t he el ongat e@{’ecﬁlﬁ‘ftﬂﬁaﬁ §°Et8ﬁtgﬁ|4! glayrag%@ffa@ﬁttwe% FRTARESS QhermatiAls sk assaidn
menber Seongitin D BYIPdRh SRR 9s SAMIRRL oSpHIhARRRnMUICthd A | RBP4 s
great in sur?gge area as asgi ngl e 80 tgct o} l\eﬁ%’eﬁlg‘l ze}e%%}eél%?(?lgqatgﬁ\f'&%@
conp¥ essi on The efectlieal cofiiacts 14il preféreblglacecdubstadiallydranday g shiBQantiahie flat
circuitized flexible substrate 136 is positioned on the elastoneric

conpr esniAst %H‘ré"@sn‘%n the pads, chlterRatively. theplechinal gensacsy 14hmay eyaprisstshaned i n
cont act I cbshatb e ﬁ%ggar ' S e elongated contacts 141
on the %Oggcnsg asu%fsa e fﬁgﬁ‘%%%ngﬁgpgﬁbﬁd?%? Sesgg(rag&;r%‘egi stered with two

adj acent i ndTké fleratabbeolG8 @mmprizes aphieitg ofliddds Joupleties thel dleclfkal ERitekELAT dcal
connector 48, when the substrate 71 is registered in face-to-face relation

wi th t Hae facang svgfasul4Gatdha teomprtion &36rand g ceriled ra baPCRoRHRAEE. 138, t he
el ongal R CAnt A2 orhifli8n 926 br pRIRKhpRE] 1o over tie two ad] acent
ual conp S )

I ndi vi ression memnber and"with the elongated electrical

contacts 51 Inmnbfleeaspety, 8iGoRindWr rédidthiti6A HoREAGE AhAA56 hRFei8d mNsact s
141. The el ongated contacts 51, 141 registering with two adjacent

conpr es¥PBimityeatils dectdeal costagts d¢l.0€he Bekucrbborieriinatiere136 wiatipnddradd prendent
nornal force.generatipn..Specifically, each adj.acent co essi on nenber
or ovi dedeqHeE! g%ﬂi‘%{%pﬁ{ﬁg}i‘?%e‘fgﬂthée%’ﬁ)%éo gﬂes‘:@P’@f‘i‘éJSlPEé‘Peé‘i”Pe :{3naé thedingsght ed
pad, angdsddsyahiubd &9 ' ' i\

consi der Zd ?, nge pen d%%bgﬁgg?iige@% tgelregggﬁﬁgcﬁ#sa@ot?e \E/:?/e(l)]fﬂ é% ?%ae\gﬁmo

el et r ilwdds BSrindd66, regrecatrdipgndtthefiex dablertemsinatidnak tightendédoe fréddtermiida
effect of addi r edundant (r:q%nt acts is to reduce the overall contact 20

fai | ur SRYE At Bf SOTBPICEER (RETOSTS rseWillhedliscrssry the magahing Cﬂ{@it@%ﬂaﬁbk; i nrrb
o . are T ate 7 o :
D Cont gl b & Hah BRbE R Xutritotifio el Bt SR Spbi ol "7 "1

par al | edljstoridritscongsessivavateriivnt 182 wetvad dndhmedhee atdié irodiadctioh, aadsecond,

redundant contact reduces the effective failure rate of a contact by about
1/ 2. subsequently forming a gradual curve 160, 161 in a direction normal to the facing surface 140.

bt

20  Then, clamps 162 and 163 are bolted into place to hold the circuitized flexible substrate in place.
In the illustrated exampie, clamp 162 holds the flex cable at tail 164, and clamp 163 holds the
flex cable 138. As will be discussed, when the 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

25 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
to issue 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.

30  This creates a non-wiping contact between the electrical contacts 51 of the portable cartridge
substrate 50 of FIG. 1 and the electrical contacts 141 of the matching circuitized flexible

substrate 136, thereby forming a releasable, repeatable electrical connection therebetween.
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The effect of redundant contacts on the plug dependent failure rate, or the
ability of a 25 contact to nmake electrical contact during first plugging
fol |l onws aweimioero equati on. Therefore, two contacts in pacalusel/4giovi de a
hi gher probability of successfully plugging an electrical connector, and,
hence, the datamotienaipectgrefaving eddifsnallyttt Fi@ skdetie ttansfehsgatidre0r addiionabnt act s
51 of flex cable 65 of, FLG 4, the electrical contacgts 14;@0f t he

subst arforgrisgs #lfgamegpias 163 and 164 fog metipg ¥ib respectivgyeagraiiondioles S3and 56 of

cont ai nj -ef e C i S [ e
ol at o L doril 18 Yor@Rtali A CIPl po; PRIcR e IRRRGmAYIR PRRMEHRES |

pads pledceticadBotineetcd48 it the slasr 84 trafsiér eldtitda]l edmegbinedfdce 130.t Bogkness
greater than standard, for exanple, to a thickness of substantially 100

m crd ialigrmsnt pingap@ligngdogbatzgigiy nousaltp Agsfeging perfage A0 of 816 mafehingr i s

f bl v. pl d. t hi t th ' | nches. f bly,
Phe. gorachifredbESelT Rt 0 88 o Bl WP dp Lo P BBl B 5437y
al so albghditpotf!iy HeQTREGEOhE BbridBM SdrtrRIgs sulHaR 58%0 BAESS the PokAIAN NY
pal | adi um such as pal |l adi um or “pal | adi umni ckel, and may have a gold

"f | ash"caitaigge subsGa®laed gtadosllyi letekallyoatiga cthespotthbleparfidgeadubytraie end thoshaeitingl | y
flat, havin bst ant i al | cont act. surfaces on the pads. .

Al for eyt HERbRIb 3 13g. *ho Reden SoleRecd 2 Sn Bpiees dBlRament rin 404 <
havigmg I : 1 ' . l e 138
Com (B0 ARBEL S AREToARoleR o AR A7 168 kR A BB ol 1 LR a0 ©

t he faciongssandirecegitdfticathdd®5,taad ot aaltigholy 1436, dianetear s amoexaingde, ttie t he PCB

118 of FIG 12 at 10 connector 145 at term nation 146 of the flex cable. In
anot her2lig8PsBE PInAN3yHie ﬁtd,larlefrterrS(]%feé% fhap thah of g registratign g‘ﬁ%? TE§Ve¥ee provi ded
in cl osg: L . ' C » ] I I

tor i nerienfeRibIoN 1 Rskelifa BuERM R SEANAC arke oS LFOWE B fose of i 11

r espectskilbirt he aftpand ie ssiscntiabyinerdvel Fdndtin 168 bui sRthefamab&gb IMhubytheise of a
probe inserted through holes 157 and 158 of the termination 136 and into 15

hol &% 13teragldniesace ¢leciriead connscipr 48 afi thetpertable date sisregetcartpilgadd srorpeerly

tighten 0 2 predet.erm ned nt .a he,.conpr.essi on.nenbers. 11 be
ai ScussegsteferBinhe ST Bepiton E PO b PSSR SR 1SBRBRY el i
only SUcBéh@ﬁﬁﬂitél)ﬂil%@t_icﬁﬂi)ﬁthélaﬁgﬁhéﬁ?ﬁﬂ@% while issuing fromthe

el astoneric conpression el enent 132 wi thout an inmedi ate change in
direction, ahknothebsspgateraférying oy FGHy 18 apd 20uih¢ facingwserfag0l401@thé matching

direct Ic?r%uﬂ?zgg?llex%b?e gurggtrgtg &' orienied rp%%?l%l t:cL>4g9éVity, and the cartridge loader is oriented to

20 provide the “normal” force orthogonal to gravity, to minimize debris deposition on the facing

surface 140.
In another aspect, and additionally referring to FIG. 16, when registered and aligned with

the transfer station, the backing plate 70 of the portable data storage cartridge 40 of FIGS. 6 and
7 is in contact with the alignment pins 165 and 166 at fegistration holes 55 and/or 56. As

25 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
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

30 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
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20 Then, clanmps 162 and 163 are bolted into place to hold the circuitized
flexible substrate in place. In the illustrated exanple, clanp 162 hol ds
the fl ex wabkoesarotail 164, and clanp 163 holds the flexPcahiSe1/488 As

wi |l be discussed, when the external interface of the portable data storage
car t r i dgepors nreathies 120, doerebit forming amelechbstaticdischaigel paddfrdinale weistrstidosholet e

nor mal SR G465 Ryl 4 somied cuugisribae disgErows gt 0k Loner i
_ ¢ SiGErPH B8t dFast o -
136" and  netr SR e dGSH) ARED, M0 S ABREFDLAG AL A0 R i TuEa SARRT Tt e

ci r cui tloz@dhé Femétbé eats Wlsdgeaharrid@Pexdriing & fi€e hdr@ial idthe Elcaft wfacd £40 of the
conpression element 132 without an inmediate change in direction and

subs@quideit ¢aples B8Afte. §7.aHIG. 172 and &8 ilBstrate@raitridge H) atdbe ¢nsrpiiavelin the t he
f aci f 140, . all h bst t freely .in th
i v ect i o Ra o st s B stodiia2 b ). b el s chffoskip Rl RS0,

non-w pigighdcunliastar® 8 tiveedbetth nat Bé&hnbsRl. FRMLACAS Phstdes theBOEARDY S8 as
cartridge substrate 50 of FIG 1 and the electrical contacts 141 of the

mat chi nyreaged @i lopp everfand ouisids the misetanistreof1tB6 frandferstatipnflOP o thg PCB &1&%asabl e,
repeatabl e, el ectrical conngection therebefween. 3 089179

T USORP #0615 1o kit 76 OLAHERLY “PEPERP e B BPOHEY F o BrRe Becleongble ne
trangf er st athORad Al AdeibANAndaIL, GPEPAhSEe BBl TR mBlopisdfRiANd 166 for
mating with respective registration holes 55 and 56 of the portable data

st or ageoeaattd thdgmh4Gaotaik1&l tdrotase belheratilel82 toevaekthe frval ofit aratsferssdtiam
interface electrical connector 48 with the station data transfer

el ect ri ¥ Redifiand: 132 haschpsppshedibram Mdriawarddhe Faneafithoiranstesetian yiely
b | f aci , ! I ed
ot B T R oL LA o1 B L R om0 -

r espect fhe @hisfet Qatfon. (GUAEEIB6RAL 187 bhthehemdBS et islorf18828d 189 bAtbE €ransfer
cartridge substrate 50 to orient the portable <cartridge substrate and

gr addal Ytstianzand magvaplyasupgert theaeessyer 483 as ¥ apaves fywasi andihagkwardhdArhe mat chi ng
ircuitized flexib t 136, .T nt. 1ol buij | d t
Cheal | e 1o SRR SR TR AR ETL: 148, FRAEBLA LR ABELIRST,

165 is RbRiseh 3ik YOS ¥f ihadahsRt staldhe AaFBndEsibb®by 8RS SSRANG tﬁﬂ aft 8@k ghiges,i on
e

hol e 55, and of a slightly |lesser dianeter. As an exanple, the al rgnment
pi n mayarhsyeeamsdind skieare 886 Japwont dagmsitid af thofredeher 163i Alspas isomdbistaed by

T LN NN L DN T N N R
nar heWeSmB1BA iRiabcok@ahce MMtn @E piditnt$AMRiHe1 ght . Thus, the 15 external
I nterface electrical connect OP 48 of the portable data storage cartridge 40
i s properly When the receiver 103 is in the “insert” position toward the front opening 120 of the
transfer station, slot 195 pulls guide 192 down, away from the receiver 103. An engagement pin
200 is 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
25 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.
The loader is enabled by the sensor 116 of FIG. 12, 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.
30 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

pulls beam 184 toward the rear of the transfer station, which pulls arm 185 of receiver 103, and
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registered in the vertical direction at both ends by the alignnment pins and
Is properly registered in the horizontal direction by the alignnent pin
165. I n awotobesdiaspect, referring to FIGS. 15 and 20, thePCagisng4sw face
140 of the matching circuitized flexible substrate is oriented parallel to
gr avi t ythemfute theaeiver A0 gewhmnia der retusofahd wmtséd station.2@s phicoreteleert108 is pultedrl "
force orthggonal to.gravity, to mnimze debris deposition on the facin

! . ] g
sur f acdovan! the geas abthRdransfeigation, slog 19elpvatesrauide 1 R2ame Fawarg thegeeiver 198, when
regi st |, s Wh . r. tdn@n ' 70 of
the porvopf et st outabdls Ao Clecith Bt08Ennkig® SRALIR BUBNE O 01
t he al iqannept 4@bNBIGL A%t ao@hdsBB @id 3% W Sthe adcbi@br Qltiatestd krRled tovrd e 25
di scussed above, the backing plate 70, and therefore the registration holes
55 ahd 5@ Qfrthe transésstationd thy cegagpinent nies 200exar ndorse on dlagepattableceartridge#0 as

magnet i c._da torage dri 6Q.,.. b ans. aof. | and .85 of .the, f| cable, to
o ourip PR Bt ePRapthy Pk hafBRRsre Pl SRR Bk FrE B om 1 ne
data stioafRnOeMé $65 4 Idﬁ%n@@%e@dﬁ%_sﬁﬁn@h% HoRd s5hindse s ecadkiasd fd &l the

sem conductive material to the alignment pins. The data storage device,

si nce iporiablewiatttilge subpioate aind gradeally lstemllygbgBtheqartnble dgeridgessubsttatextdethnal |y

rounded and, as .suc C ri ses el ectrostatic source in the cartridge.
'?'he al irﬂ?\%@ff‘g Cﬁfﬂgzﬁyﬁﬁggﬂ@gaﬁr]g%c@ﬁﬁf%‘flg e cargidgesihsatecleicgt s tat h

16910 Vigy inT4c N0 A< 1@@1%33 %&uéﬁq{é LRk éﬁﬂ%tiz@&’ﬁ@)ﬂﬁfe sﬁﬁ&fh% el(]:(?tﬂcaltcg{?(ra@'tp314 .
formng an electrostatic discharge pat romthe registration holes 55 and
56 of tHenpbe trgagenetapinssixert dlgenarant forckge tHe povatideargidyandd patsh tHeG@rtable

Referring to FIGS. and 17-20, a_]oader of the transfer statjon 100 is
i |1 ust r%?té‘&gmbéﬁate %8&%}51 h%@nﬁmt%ﬁnew&amareé% e sdpstomgric ompeessioRelemeRy a

force aci ' : . f | G 15.
L e e R S

recei varonlWipigg contiet Bétapen therlegtrihbDionlat® J1Sofshopdiiabledidridigt autttrhieS0 and
cartridge is |oaded. FIGS. 10, 19 and 20 illustrate a cartridge that has
beeh’ | dheelgctricplgontagtsdKd of thel maehing siscuitizedfflesible sistate IS6atherehy farmiegia t o

| oop ov ' . mechani.sm.pof the transfer station 100 to the PCB
118, trgféefl%@ge =g"'§%§tb§?|€%@?ﬁﬁ’§? %ogggétbofltg%rg%eﬁ%??‘ and of replacenent of both the

PCB and the Ak exetaipl€ thd forddenkRad tYaheRAB& S ddnSpristiat jeaét! 30 gddmeper
"insert" position with notor 180 having operated through gear train 181 to
r ot at e deEIOressicakemis?, fooadotel nommal fosretgrestertthan 10 povefle pn sheataitidge, 200. Bel |
(s:'[ 2? rojn'c%lzn\é,'}?s%ﬁst ttl.i'éJ %orBBrSer?gn € g%reqltlai%epttl? o alrb((j)utt BSZ Inrcggst. In floa%ci'?neg tthg %Qx%rfifgré, the

20 motor 180 rotates bell crank 182 beyond the center of rotation to a stop, at an over-center

position, so that the arm tends to be locked in position to prevent inadvertent release of the
cartridge. The motor releases the cartridge by rotating back over center and then towards the
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,
25 Dbell 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, the bell crank 182 is locked under pressure,
providing the normal force to compress the compression element 132.
Referring to FIGS. 13 and 18, ribs 202 and 203 are provided at the edges of the
compression element 132 to lightly clamp the flex cable substrate 136 of FIG. 14 to help restrain
30 any lateral movement of the flex cable substrate as the individual compression members are

compressed under the contacts 141 of the interface.
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pushed arm 185 of receiver 103, and therefore the receiver 103 towards the
front opening 120 of the transfer station. GQuides 186 and 187 of the arm
185 ride wo oglogrt139 188 and 189 of the transfer 15 station &ad/usovadsiy

support the receiver 103 as it noves forward and backwards. An engagenent
arm 190 i s durfechddl and 172=straddleitheflext Gbleasubpirate 136 &id buihep fortbé (IH&beam J0i de

192 whi noves i Q 95 of _the_transfer statiaqn. .S understood b

t hose %ﬁamﬂ qof ﬁ@-éﬁ&r?ﬂw inier s dgel %e&msig%g?@aﬂ@s Upniithe eoraprepion; aryre
on eachy %Hed(%éﬁﬁr?&ﬂﬁl ﬁ&ﬁﬁéryﬁ%née%' ol 38weSs i itRIEISHi FeHGOY0 ro%ﬁ@s‘sﬁelpéraﬁg' L
in the art, differing arrangenents of guides, arns, beans and slots nay be

20 enpli8edlierioadsdgiodigioge Wit h the present invention. Wen the receiver 103
is in the "insert" position toward the front o&gni ng 120 of the transfer

statd on, sl di anothepagped, lditinnally refersipg to E%yzlff erteral dafadiapefer mgegfacen
. i ' i.de, 192, ..
R Rt R e

recei velatafdddlidg biSent, &% dhiaStadatiedRvikd Zsuch aPtlabdic @amtdiigsdidle 600 B %rbbﬂl625_
engagenent pin 200 is also pulled down, out of the interior of the receiver

103. Tt tednisteravith the opntadi¢cetraisten sition 40@ comprisescigeowes tisastemiatarfaceicoupied t he
receiver. The | oader, Ls. enabl.ed he sensor FlG, 12  which, as
i Sous SLASBETe e ¢ Fabe NEheie 19 Erari e 1D aEiheichieiing Bet e dat a
St Of(RYQrabdet pbWESHroh MR st Statifie 100 ﬁﬁﬁé‘ﬁ?ﬁa(ﬁﬁn&lfh% a§5}grtabl e data storage
cartridge 40 at the end of travel in the receive 03. 30 The sensor 116
enabl es not dn alfGhemaspeerthe powdrtomglier geaface ndditiod8ly both vaitfes elebeichl cr ank

182 away fraomthe fraont, apd toward the rear, af the transfer_ station 100.
Bt 1 o kel verm e Hiained el e st soriierisatipe belSest SPAITE Sl gopier and

st at i ORyheWILS ik hd Wwerb TP I BESbYEAtid Q3 p&ind, 15 WO 02/ 089179

PCT/ USOl/e49?§§’1%ereer?%re t?é rgcei v@l fgéﬁ) t%wards the rear of the
transfer st apeoificallg, 4 thmsfee stativrepowt&Iupply pudidd potvenatritpit!220 feathe odrtridye
transfer station, slot 195 el evates g{Ji de 192 up, toward the receiver 103,

such t Bt Asftpkissient: BRiindorumenclooy i eupRiAIS, dko fetity bindlios asugiaren; ¢
engage%letcﬂgca 85ﬁtgali$firsgﬁlra&é eﬁglge 490n?2{c(t]§: iféﬁ‘ of%heatrraﬂg%rr ?&ﬁﬁn §§0 ﬁlrpcg?cﬁ‘gactﬁ Bihe
recelrver contl nues O pe pulle owar e rear O e ranster statl on,

t he engageireitge 0N Be280 conadtlis MaldqmeeuasdnitfittvsDaid alhe 2081 4titBgsanddvolage Nl
to the facing surface 140 of the matching circuitized flexible substrate

136. Fiag pewer wput 220, giwinbrioltpgais dewstedi arsteiondadieAs 60oteassontichig niwsices 55
Hn A T R R TR P T
20 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
handling agent and the transfer station.
Once electrical contact is verified, the detector 228 enables ramping circuit 230 to
initially operate gate 233 to gate a small amount of power to output 215, and then gradually
25 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
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
30 electrical 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 verification and the gradual ramping of power insure that the active data handling
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matching circuitized flexible substrate 136, registering the cartridge
substrate electrical contacts 10 51 in face-to-face relation with the

mat chi ng woreostirzed fl exi bl e substrate el ectrical cont acPSTABL/495Then t he
engagenent pins exert the normal force on the portable cartridge and cause
t he pordiahére or daatstaraigpedesich i thatcertfidge 40nd phatedtedfyomledicaicaDypikes wlinprasd t he
elastonEﬂic,conpressio el ement 132 between the matching circuitized
flexibFE‘?WB?ﬁP&F§Gﬂ§G£HHB-reference plate 134 to create non-w ping
contact bet weeit kL cal of, .t '

substrate 50 andb?gng?gﬂgkggggpggﬁg?%%%ggégx%ﬂ%H%PQ@hgﬁﬁg?g’|H%ﬁ%?g§hitized
f 1 exi bliangubsbr ddtestde deviedse PYGS 21 ilugates a patabishinl forape paaidzbldo of FIG.

el ectrical connection therebetween. As an exanple, the force generated by

t he 1 oakleantaipipgedianrvolatilasolidsiate nROgy assemply240¢ die selidsstalis amasE BSsCHBIY a

the. copreaabRe i ammisaaf i b SRloHS gD s aeaBL e R i i oo
cartri dagstrdtdin g @iia 8 OArBidRs oPBId. KécnbkinidS dn BpyANdisk AEvE akRbIyOT

rotation to a stop, at an over-center position, so that the armtends to
be | ockZ8d. iGurrsndly Gomrmerciay evaslablei apétidaleliskedrives sloskidmvefo bérmodifigdte aigley The
notor rel eases the cartridg otati ack over center angd then _towards
The " f ER GaBERG oPBERshky lhdr dafiuitoitid dicsn Mierdiitp RipsE B ilbel e e
20, 1hn one ewhpdiR®PererRRElembofindhks Ji3ide b&sén@i@%ﬁt%rpl‘?a)(f@ Berd MBsERO BT deBil,
rotation to a stop 193. In an alternative embodi nent, 25 bell crank 182 is
r ot at edt shauld bdapnardd that owtdcagonshad pdywatiawndo tioshehbodimants nk§ccwioone hat
beam 184 hecones a.stop, Wien_.against the stop, the bell crank 182 is
ocked SN et HBOR dspaURGRAG, P acaRs OHIe HBEEnT e Fedarth Hulhe

conpr espiigRi @Rt 132. Referring to FIGS. 13 and 18, ribs 202 and 203 are
provi ded at the edges of the conpression elenent 132 to lightly clanp the
fl ex cable substrate 136 of FIG 14 to help restrain 30 any | ateral
novenent of the flex cable substrate as the individual conpression nenbers
are conpressed under the contacts 141 of the interface. 16 WD 02/089179
PCT/ US01/ 49514 Surface 171 and 172 straddle the flex cable substrate 136
and butt up to the "H' beam 70 of the cartridge of FIG 6 or the interface
48 of the cartridge of FIG 1, and Iimt the conpression of the conpression
menbers al ong the outer rows as the notor 180 of FIG 10 rotates bell crank

182 to the | oaded position. 5 In another aspect, additionally referring to
FIG 21, the external data transfer interface
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el ectrical connector 48 of the portable data storage cartridge 40, in
addition to coupling with the data handling agent, or data storage device,
such as magrewsua’dat a storage drive 60, to provide data Pcarshbesdsmith the
contacted transfer station 100, conprises a power transfer interface
coupled by one or nore | ands 209 of CLAEMS ex cable to a power input 210 of
the data handling agent to 10 transfer power fromthe transfer station 100
to the data handling agent. In a further aspect, the power transfer
interfage . .pgditionally both verifies electrical contact between the data
handl i ng agent and the transfer station before supplying full power, and
when apbl yi n4 tppaster statiisra@d 08) foy relenpidy trbgeabpl dleaticadly coliplgpweith respect to a
Specifically, a transfer station power supply provides power at input 220

for heUbsFaie (X9yaavingaphiraliyof F@R‘lﬁéalé?ioﬁ@ﬁg 1<5fz§2>2 3 aumt@%tia@mﬂaé Freing) syiiacs
. | .. .
Prroe ot 81 shifualinOth s BANFLOR BRI UDFDoafl S bEG BhedBEbI R 10k o,

of t hecongpiisinigdlge 40. Before contact is nmade, no current flows, and output
215 is at the sane voltage _as power input 220, which voltage is detected

. ag ] ( . C
by a det ect ot Mpighingaircuisigpd Hexiblerfubwtate (d 3pnaingeleciiigl ontests ddd) on afring

t he dat I ' LLmate th rickle 20
ci rcur 1595 BpisgR SRRt IS tuia bTEEash WRelchl o1 226
Thus) deheectsavheAdB a fatRtechce fehgiogdhip,ent flow to the cartridge 40, thereby

verifying electrical contact between the data handling agent and the
transfer st ol DsLoMpReGCENRIEESICAsmes (t3Re havigg ¢ hurality of Pravadingrcesperssizng

enabl e ] i iNJ.ti oper at te 233 t ate.a small
oo BRI BAELES  £3%ude 0k B LIRSS BRI, SRSt T
ramp upprb@uding torBpresdion ASmibbs f@@g@ﬁnd i coaepedtiighid fResualct aa@viuatiaidut 215
is increased, and may be detected by detector 228. Thus, optionally,

det ect cloMPPESsipayngBbErSFRgistred With cawesperding jndpridus eaid etegtricabcaatnstsi cat i on of

ful ower evj denced nge | vol t.age at output .21 and operate
r amh)? I?\g cir caufle?qu%% 2] %X&I}éﬁ ?(Srastg Bpofg%g SaAne%X%%Wﬁlil%co PIyEYE %g@enqi %ncgn FET.
Det ect or 128 leh&® foeépating shidpaithblg cartr@ige! REBREBg @hid Icheri€d dubdtEl@Sedbrivhien

the 30 electrical contact is unnade, and operates ranping circuit 230 to
open gatcatapsan fageftordaaegelatipe with saidmateraye eiecuitingt dleatble Bibsirate electrigalsf er of

excessi wer, to.the cartrid 40.. The.el ectrical . contact .veri.fi.cation
and ¢ he PR SR ol BRETparRLls satpss ol Repid et nasumaR girdilg 17 o
02/ 0891k fciied t:&0k,4Hpkdble ShiRR1 0 Rhust 84id pSita1S B 1sRMIsEBsthalk thREnpAlst Edidge

40 is protected fromelectrical spikes which could
20 elastomeric compression element between said matching circuitized flexible substrate and said

reference plate to create non-wiping contact between said electrical contacts of said portable
cartridge substrate and said electrical contacts of said matching circuitized flexible substrate,

thereby forming a releasable, repeatable electrical connection therebetween.

25 2 The transfer station of Claim 1, wherein said electrical contacts of said matching

circuitized flexible substrate comprise pads containing gold.
3. The transfer station of Claim 2, wherein said matching circuitized flexible substrate

comprises copper pads on which are plated a diffusion barrier, and Type II gold pads plated on

30 said diffusion barrier.
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ot herw se danmage the device. FIGS. 22 and 23 illustrate portable data
storage cartridges containing alternative data handling or data storage
devi ces. WD@2/02A47¢9 | | ustrates a portable data storage cart Pcagsou®sof Fl G

5 1 containing a non-volatile solid state menory assenbly 240. The solid

st at e rbnor yThes sarsdrygtabay of(ledmt3p gdereii yaid gotdphdsearaplatealfth a thieksdse lefeater
device, such as are readily available. FIG 23 illustrates a portable data
storageth?:%ﬁtla}“?‘eﬂere of FIG 1 containing an optical disk drive assenbly 250.
Currently, commercially available optical disk drives would have to be
nodified to enploy a non-renovable optical disk. Oher data handling

devi cesS.may ®he transtay stakios ef Glaimki, Mheiein $didelacttical tOnidbs lo€ sdil enapohédger r ed
enbodi ment s, of the present inventiaon have been jllustrated in detail, it
shou? d ‘B’@uggﬁgrﬂéﬁ&qngtf%ﬁ‘?mpr&?tﬂaéﬁ§°I§?‘i81n§dl’&ﬁdé‘ﬂmons to those enbodi ments
may occur to one skilled in the art wi thout departing fromthe scope of
the present invention as set forth in the followng clainms. 18 WO

02/ 089169 PCThéSSaikfedSmtidn oOCHiMNR, Whkretl giidtarfidgdldadans hatngddad pesvidel@) f or
rel easably, repeatably electrically coupling with respect to a 5 substrate
(50) haRArAgl foreq inrihe sraqungof af least ﬁi)@éammﬂrégwéua(lsqmpwlan sggdeantial ly flat
facing surface thereof, said substrate nounted in a portable cartridge
(40) capabl e of being engaged by a | oader, conprising: a matching

cirewi t7.zed Thewhblfe seuibs bf alem(1] hkerdidii 186t EhcBOF b4i6 @lecGRAl @tt(dfddld on a
facing surface thereof, said electrical contacts arranged to match said

por t ablBatghingcirggisized xiblp subsiraly eopmrige elongdiechcdntacss, tashgegistefing avith two
relatio i.n. . toperic conpression elepent (.132) having a plurality
of pr ot Rt R ndh ARLP R o SIRESRE P i R netit Pt oot VS o

matching circuitized flexible substrate and said protrudi ng conpression
menbers facing and in contact with said rear surface, individual said
conpr es$i on anséer sgipe pE Ctdmvl, whersdn sedd peberciiasgplite th substamtialkydlad,

electrical.contacts: .15 reference plate (134) for supperting said
el asi on%lsyléi ! Iigosr]f@%%&ug Hnng’éﬂé?HP;"“aﬁc?Q‘& eﬁaéﬁo lchBFlpéeﬁélggF%éne%i d portable
cartridge, registering said cartridge substrate electrical contacts in

face-to-face relation with said matching circuitized flexible substrate
el ectri®al The transfer station of Claim 1, additionally comprising alignment pins in close

proximity to said elastomeric compression element, said alignment pins aligned substantially
normal to said facing surface of said matching circuitized flexible substrate for mating with
20  corresponding alignment holes of said portable cartridge to laterally align said portable cartridge

substrate and said matching circuitized flexible substrate.

10. The transfer station of Claim 9, wherein said alignment pins are tapered to a rounded
point in the direction of said portable cartridge substrate to orient said portable cartridge substrate
25 and gradually laterally align said portable cartridge substrate and said matching circuitized

flexible substrate.

11. The transfer station of Claim 9, wherein said alignment pins extend beyond said
matching circuitized flexible substrate a distance sufficient to contact a cartridge failing to have
30 said alignment holes, to protect said matching circuitized flexible substrate from contact with

said cartridge.
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contacts, and exerting a force on said portable cartridge normal to said
facing surface of said matching circuitized flexible substrate to cause
sai d portwbloe/ogareri dge substrate to conpress said 20 el apConsni/esi4
conpression el enment between said matching circuitized flexible substrate
and saild. r efler easéer ptative of Claimdatvhenenrsaid gdigngenaopinaete coedwetien asdtalipled
el ectrical caontacts of said portable cartridge substrate and said .

el ect r i@ 8FoURgHP dischargs ansaslertipgipbin Phngecitsald eorEerpreing aignment jiplas of said

t her eb i : el easabl e, repeatable electrical connection

t hereb P&gg%Fﬂgga%£ The transfer station of aim1l, wherein said

el ectrical contacts of said matching circuitized flexible substrate
conprise pads containin old. 3. The transfer station of Claim2, wherein

sai & mddehi nljhecﬁr%r@ﬁﬁrtsraiiga %f Clpt whetsisseidfasing suripie of said pagune plaeritizsg

cai d o FriDy Susa® it utHELBRpREY] 68k SRR B DerdBGr ¥R Bl 0
st at i ona@ffofdeairthogonaMie givity, 3@ inthnigordddpad Sepisaiopl cit il fading stutfdcekness

greater than standard. 5. The transfer station of Claim1, wherein said
el ectrical contacts of said matching 5 circuitized flexible substrate

conpr | 34, padfhect?{l'}rs?%giéa%gg B?Ha%gily%er%in SEE(F]EHEJC%H’IS fc%'r ui%%g %gxq l(e)fsulacs:n%-#em 2,

wher ei n sai d” car ader 1 s’ arrange 0 provide sal ormal torce in

t hei@Maunipreés aterhmaasbn 30a geasdiger i ndi vi dual conpressi on nenber. 10 7.
The transg;r station of daim1l, wherein at | east ones of said electrical

contacts of said matching circuitized flexible substrate conprise

o onoat RO Ay 530 9L FL SR Mot Bk s PASSEPL ol 2
t r ansf @bnfrakionn]@herEhaitdudan WHRIIRIO cifAbE i @i?&ﬁ@ﬂ,%d@h@s‘eguérﬁly%k%hg!at ially

flat, 15 providing substantially uniformsupport of said elastoneric
conpr essidnl ewrgeritnsaid gornph diregtion 6 eringainsywmeticalfos¢emmnisaiddichingreaichiyized

combt edernE S ERARES B leihc R Br RE clmelisdoRisSednt ol 1y nor mal to

said facing surface of said matching circuitized flexible substrate for
mating with 20 corresponding alignnent holes of said portable cartridge to
| at er allby al Thmtransiet spoion abChimds whewiesaidelbetica icentaets of sdidi matohirtg ng

circuitized flexible substrate. 10.. The transfer station of Claim?9
wher ei 7784 e‘%ﬁf”@‘mﬁa Stﬁaiﬁgreﬁpe@tat'%ﬂygat‘to a rounded

20 17. The transfer station of Claim 1, wherein said electrical contacts of said matching

circuitized flexible substrate comprise shaped contacts.

18. The transfer station of Claim 1, wherein said loader comprises at least one bell crank
which rotates to an over-center position, thereby exerting said force on said portable cartridge.
25
19. An electrical connector, comprising:
an elastomeric compression element having a plurality of protruding compression
members; and
a circuitized flexible substrate having electrical contacts on a facing surface thereof, at
30 least one of said electrical contacts comprising an elongated contact, said substrate positioned on
said elastomeric compression element such that a rear surface thereof is in contact with said

protruding compression members, and with individual said electrical contacts registered with
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point in the direction of said portable cartridge substrate to orient said
portable cartridge substrate 25 and gradually laterally align said

port abl e waroeosdge substrate and said nmatching circuitizeaCTfuSexidshe
substrate. 11. The transfer station of Claim9, wherein said alignnment pins
ext end doegsprodgiiodividetuidpropiudingicoinpeedsion eeitibess, sndowith asid ableakit ohance

suf fi ciegnt tg contact. a cdgrtéi dge fail |ag(£ to.(:til@xe 3Q. sai d al i gnent, hol es,
to proteUeaLdicaniagt ERISIREEL VIR GYY pdiagent aukindvddua) BEtyiding GomPpESEnRIEROSH -t h
said cartridge. 20 WD 02/ 089179 PCT/ US01/49514 12. The transfer station of
Claim9, wherein said alignnent pins are conductive and coupled to ground
t o di sar geTimmgle@tied comsdcadriof Cidiar e watrefndaitl eectried pondct @f sdid ginerétizedhol es
of said, portable cartridge. 5 13. The transfer station of Claim1l, wherein
sai d5faf%qXH@}e§lehSFra&9efa<aFg§lér?%feﬁa{neﬁﬁ%@dép9réammg - flexible substrate is
oriented parallel to gravity, and said cartridge |oader is oriented to
provide said force orthogonal to gravity, to mnimze debris deposition on
sai d fa2di.ng Fhy dlecidcal ténnebhwe of ICRaisil 20 wht@in said cdfcudizd fiekiblovudsiedte feingd

matching circuitized flexible substrate 10 conprises a termnation_ of a
flex cabriace alectriqy coptpgly SPBIPTiSs eAPPEIPAFF CrMAich 21 plajidey dffisignprieT.éRd cabl e

i ssues. Q i : Ly 4 i.on elenment wthout an i medi ate
change TB?P (?ltgcg!(i: Fggnl,ﬁﬁggﬁ?ﬁssh@sdégggﬁ{ﬁﬁ#rbrm ng a gradual curve in said
normél direction to maintain symetrical force on said matching circuitized
15 flexible substrate as said el astoneric conpression elenent is

conpr esBed. T elagidcal capadgetqr of Chaima, whereitesaif gold \pads ap pladesd te adhigkaass cal

cont act i At hing circuitizef flexible-substrate-
are--su%r%%%rntf’?ﬂag?y ﬁ?‘at. 20 17. The transfer station of Claim1, wherein

said electrical contacts of said matching circuitized flexible substrate
conprise shaped contacts. 18. The transfer station of Claim1, wherein said
| oader ZonprThedecticil gasnectieof Kdaim ¥ whireinaideleetvcalicentactoolapd slrevitizedt er

204! RS s ol 5% BuRBl ARG cort 1 dve, 20 10
having a plurality of protrudi ng conpression
24. The electrical connector of Claim 19, additionally comprising a reference plate
positioned at a rear surface of said elastomeric compression element for supporting said
elastomeric compression element.
20
25. The electrical connector of Claim 24, wherein said reference plate is substantially flat,

providing substantially uniform support of said elastomeric compression element.

26.  The electrical connector of Claim 24, for mating with a mating electrical connector,

25 additionally comprising a loader for engaging said mating electrical connector and exerting a
force on said mating electrical connector normal to said facing surface of said circuitized flexible
substrate to cause said mating electrical connector to compress said elastomeric compression

element between said circuitized flexible substrate rear surface and said reference plate.

30 27.  The electrical connector of Claim 26, wherein said loader is arranged to provide said

normal force in the amount of at least 30 grams per individual compression member.

22



menbers; and a circuitized flexible substrate having el ectrical contacts on
a facing surface thereof, at 30 |least one of said electrical contacts
conpri si rgoan/ogdiengat ed contact, said substrate positi one@CoUSOEaHstH

el astoneri c conpression el enent such that a rear surface thereof is in

cont act28i t h Thaelctriselaonuetitorpf €daipr % silditiondlywenprisagdlighbnt piok micthsal sai d

electrical.contacts .registered with 21 WO 02/ 089179 PCT/ US01/ 49514

cor 1 o JORAITILY oAl AR SrESh TSP S AR PR B BEBP R EERE SUBSEAlY h sai o

at | easfiofiieto ShPRIRALEAEQYIAG cril%git%%@ﬂggblgﬂgﬁ&trﬁv@foﬁﬂiaﬁﬁ? Wiﬁh%%hgﬂ)onding
ers. ) e of

i ndi vi dual protruding conpression ne el ectrrcal connecto

d ai m 18jgmveat bolas sfxi nlaghgeelbetiicalconmtacsd ktavillysdign saidrmatity dedricdd cohrexiobl e
subsérate faci.ng.surface conprise pads containing gold. 21. The electrical
conndct J1 B Gfctitized flex FAte SCPESUFideh-t i zed flexible substrate facing
surface el ectrical contacts conprise copper pads on which are plated a
diffusion barrier, and Type Il gold pads-plated on said diffusion barrier.
10 22. 2%he ellbetlecttiahl coomevemtod IClaiin 27, avhere?d saidvhlegrehent piis dreg@ndugadandr e
plated to t hi ckness  greater than standard. 23. The el ectrical connector
of O ai fAUPEd tsarudio disfhpres wbrelectiostatie Ahaes atrdsarigsnonding aligpmgnt hpkes of

fl exi b'ﬁi@ﬂﬁﬁfqé@fe&ri@ﬁ%ﬂ&c r face conprise pads containing palladium 24.
The el ectrical®connector of C aim19, additionally conprising a reference

pl ai@ positioned at a rear surface of said el astoneric conpression el enent

for supporting said elastoneric conpressiion element. 20 25. The el ectri cal
connectdt of Tle gleairioal copprsiaiof Qaimy14 ehereimssdd feingessurfeceselisaidmitcuitized 1 at |

o1 cront 1R SRS St ph AT SUPRAY by Rhaikles e PTG IERRE Tt g

el ectrigafaceonnector, 25 additionally conprising a |oader for engagi ng
said mating electrical connector and exerting a force on said mating
el ectrical connector normal to said facing surface of said circuitized

fl exk bl id [ I ical t t
cai & ol Gkt ondht ECREReIBER O ErEnTRL IR ! biefRRES oot Recui bl o
subst r aicenpre’s a $etifieion aNfes adde.r ef erence pl ate.

32. The electrical connector of Claim 31, wherein said flex cable issues from said
elastomeric compression element without an immediate change in direction, and subsequently
20 forming a gradual curve in said normal direction to maintain symmetrical force on said flex cable

at said facing surface upon compression of said elastomeric compression element.
33. The electrical connector of Claim 19, wherein at least one of said electrical contacts of
said facing surface is coupled to a source of data, and wherein at least another of said electrical

25 contacts of said facing surface is coupled to a power supply.

34. The electrical connector of Claim 19, wherein said at least one elongated electrical

contact of said circuitized flexible substrate is substantially flat.

30 35S The electrical connector of Claim 19, wherein said at least one elongated electrical

contact of said circuitized flexible substrate comprises a shaped contact.
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30 27. The electrical connector of Caim26, wherein said | oader is
arranged to provide said normal force in the anbunt of at |east 30 grans
per i ndi wowalsaonpr essi on nenber. 22 WO 02/ 089179 PCT/ US®TLrASB1L4H51£8. The
el ectrical connector of Claim 19, additionally conmprising alignment pins in
cl ose 3# oxi Aipoytable csdridigecfonshtimewith acranpicesstian sat emesfér, stanchasinggndaent
pins al Iﬁi’éfgd substantially normal to said facing surface of said

ci r cui tFRS{Er fntestaqs Ve tielpdtical CONtRES ORACPHETSRMOR el@W%"é‘SéﬁMinﬁ@ cagirifgnloadgr:

hoI es ical connector to laterally align said mating
| ect r.%féh ag%tr(li ?ﬁbﬁéhénd said circuitized flexible substrate facing

surface 29. a dite hehdidfgragegl connector of C aim 27, wherein said alignnent
pi ns_are conductive and coupled to ground to discharge an% el ectrostatic

charge at sal #supiedspBagiengical qogtﬁ%rﬁn Hpibstgntiglly f@émmgewr ¢ thesef.spidal
connect gl ];tnc"a‘i’cgé}{actlﬁﬁalgeﬁ% fa saﬁQfL%‘é‘i%} gt'éttlr £ ﬁbﬁ%&?ﬂter‘{f@ re?éc?n ' d facing

sur face of sai CIircul zed ex ble su a elrs orien para to

gravi t yeohe@ctsi wihdii ine fd@gtroLﬁcedeIaﬂsnstH Raidrsubstirdiallg Clan@bstgate tagted tb&aiﬂldataT he
el ectri cal connector of Claim19, erein said circuitized flexible
subst r dteadlingagenf:8d a ternination of flex cable. 32. The electrical

connector of, grﬁ*ﬁ e 31l Meﬁ'f){)ﬁ ng sgﬁlc@hafﬂaséhl?g%?ﬁ%@ s'ﬂ%ssuﬁgtgmaﬁgifgt subsirate

el astoneric COI’TpI’ S| on ate ¢ i"on,

and16 ubariemidey sB! Rayiny 41 (east @ladpadentut ULLacH fc&ahgbgemeﬂﬁiy qid @@ttridga t 0
mai ntain symmetrical force on said flex cable at said facing surface upon
conpr ed8idsh ibsaid fpesien saftoanuhereby s eastides doadpemay engagasaid patridge cregistel

connectary &frtrﬁ:g? ef@ctl‘l%gl C\Mﬂ%cﬁ 13 fa%% t&-?fc%trelgﬁg%%tg g%ig(arag%fgrc ;[A%t‘leorngciata ) ns?ct s of

said facing su 0 a source Bast

anot herm&ffasauectabacdoma@al and?elie@ QbR ba seitl cﬁﬂhﬁkefrﬂﬁmﬁllgzo%hhﬁf@&% heffowpl ed
to a power gqpl y. 34. The el ectrical connector of C aim 19 erein said

at | easstaldoth@s r@wga@ élataélraes,f@rr lmtefaﬂace orusetaidportklecbagtidee substzed to pempigse
ecto

b 30 35. Th
7o, Thinarl ot B giea®ppinail ol PRl O AT S R Bpld
ci r cui tgoz@blefdasnaie albswas bh@§Rd GONEREH stRPn A2t ARE™r HRRaas FacirkXurface, and

forming a releasable, repeatable electrical connection therebetween.

37. The portable cartridge of Claim 36, wherein said electrical contacts of said substantially .

20 flat substrate facing surface comprise pads containg gold.

38. The portable cartridge of Claim 37, wherein said substantially flat substrate facing
surface electrical contacts comprise copper pads on which are plated a diffusion barrier, and
Type II gold pads plated on said diffusion barrier.

25
39. The portable cartridge of Claim 38, wherein said gold pads are plated to a thickness

greater than standard.

40. The portable cartridge of Claim 36, wherein said electrical contacts of said substantially

30 flat substrate facing surface comprise pads containing palladium.
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WO 02/ 089179 PCT/ USO1/ 49514 36. A portable cartridge for mating with a
transfer station, said transfer station having a data transfer interface
wi t h el ecwoioemssieont acts on a conpression el enent and haviPeg/usov#si4 i dge
| oader, said cartridge conprising: a data handling agent; 5 a substrate
havi ng 44| ectThHeqmirtableriascitige ofiClains 8@ Stiandin at leystfohed off sacl adgptiseat tatacts ber eof |
said electrical contacts arranged to match said transfer station data

t r ansf SpidisHpEprtiadly fiat sutsirpie dpcing Bitese pempRe Flongaigdrapiactto- f ace

rel ati onship, said substantially flat substrate coupled to said data
handl i ng agent; and a cartridge shell supporting said data handling agent
and saidd. subRteaniriadld dartfiigd ofsClash Betvehereid Qaidatadsfeasthtidndgaitinelly cdiapiisey at
| east one engagenent surface for engagenent by said cartridge |oader in
sai P t RHERMEF Piks saigportable cabydge afditienslyrqompsisingaligpmegfholsdagloss ai d
cartri . Eeqlster i rird act.ri t i f -tg:face
ol at i SR S e alpug el briBe SRR b ARk R b e bRERL Mt O

cont actcdirespdedi@xehid ttankfRF Sticalba@negihs td 1d@eallyiFh sait pofiable ciredgeg sur f ace
of said transfer station data transfer interface to cause said portable

cart r i dgestgigoandrsatdetransies sippipe dafa mgnsdey igtesfopplassigisbiacst ement to create
non-w pi ng contact between said electrical contacts of said portable
cartridge substrate and said transfer station data transfer interface

facigg 4sur f age, porable daBFidbNf @aineB6apRdif saidepERdral1e fled RBbHdi€ sdmpefREect i on
t her ebetween. 37. The portable cartridge of C aim 36, wherein said

el ectrical cdickioePlye; andi d substantially 20 flat substrate facing surface
[ d nt ai |d. .38. T tabl e. trid f. G ai.m 37,

wherei n sai o tsaBeedHt PPt sl et PRIAE Pad REPMEL fFTolhReB o

cont actsgbgaiially 5t FRRRAUrRE&I SaRITIoMtablR Bhfledtifdldaa Hhrfcﬂiggiagéht.bar rier, and

Type Il gold pads plated on said diffusion barrier. 25 39. The portable
cartridge of Claim 38, wherein said gold pads are plated to a thickness

th tandard. 4Q. T | e, trjd f Caim36, w i id
O o Tl Tt SRRt e OB A et e R b urgli i T ac
conpri gguped o Sadhal déddcR abniads Yiailhcii@sHAR8R 448 el MR Mt tkdein said

flex cable is also coupled to a power input of said data handling agent to provide power from said

transfer station to said data handling agent.

20 45, The portable cartridge of Claim 36, wherein said electrical contacts of said substantially

flat substrate facing surface are substantially flat.

46. The portable cartridge of Claim 36, wherein said electrical contacts of said substantially

flat substrate facing surface comprise shaped contacts.
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41. The portable cartridge of Caim36, wherein at |east ones of said

el ectrical contacts of said substantially flat substrate facing surface
conpri se wbongstiedl contacts. 42. The portable cartridge ofPCTwEsMBE4
wherein said transfer station additionally conprises 5 alignnent pins,
sai d po4’7t abI A maching dipetr@ddionhemal fbymeidmgowith ian gleatricghvrnecttrdiae g edectticd e
proximty'to sai ?aﬁsubst anti al | ésgf | at substrate, said alignnment holes

ar r angePRa51S e @gm ACe LGB 83 guRsiiate qVPaﬁ@g@rotgltdé@a WHRIPSSiment
pi ns topbabgtak L1¥%ﬁﬁ td8 08 @leﬂaeﬁp tdid R afer ‘ﬁ?%}édtg&ﬁ coﬁé?t%tr E@ﬁlﬁ%ﬁﬁ% Sa' d
acC ur

transfer station a trans Inter acing s ace.
portabl e card suhdgetech‘avﬁlgan sub8antialih Elnefaningaudaceuthatafitndl | y f1 at subst rate
conpLi ses: Ki plate; and a term nation of a flex cable nmounted on

sai d° backi nga ua&kl%y gg?ﬂ&“ﬂé‘f‘lﬁpﬂ‘@“é an gaid sypstantiatly flpt facing éklrf‘*FC&@if ﬁ@‘d%l?%ﬂé‘&f‘e
said fl )feag eofcsgfﬂp Vé]a? céﬁh&s &ﬁ%ﬁ F&g‘ﬂ%élgl?%a%e&htac}éhéﬂ W rtable
al

cartri geo erern’s conprises apura ty of

| ands smbstplteh mgs&aadinffhc&ttoqhmélratlmawltﬁ@mﬁaﬁattmgcaiecsﬁnaﬁcd@ettegfaewgf ace at
said term nation, and wherein said flex cable is also coupled to a power
i nput  oVuriags. ds PRILPTISARRIPYFEe SrRpdiacent sHbindiadysb Restrug g rposIRssion magmalfess of

stati onsahpmggﬁﬁd%}g&maﬁ%ﬂgé#&go ?e@%mn lgm‘éﬁt The portable cartridge of Claim

36, wherein's ectrica sald substantially flat substrate
facildg surface are substantially flat. 46. The portable cartridge of Caim
36, wherein said electrical contacts of said substantially flat substrate
faci ng Hur f atle Batehingsdecicah eepnegat Qlctlsim 48, w@rglz/se@@iepmqathM¢mms¢ 47.
A matc connector for mating with an el ectrical connector
havi ng%e ?At?@ér{g'g%?%m acts on a facing surface of a substrate, said
substrate overlying protruding conpression nenbers of a conpression

el enment, said matching electrical connector conprising: a substrate having
a substdtht i alhs/mpichingrelesituiep] sonnbetorot Glaine dB; wWhereinsaid sitctrical cctryaqbs comprise

o oS b BB MBI APL bR Bt AR ™ ©

el ongat@gugenbasier Wwhi ch, when said substrate is regi stered in face to-face
relation with said mating electrical connector facing surface, is
positioned to overlie tw adjacent said individual protruding corrpr essi on

neber s 50° f S’f‘fle mnphmn leecltr?g {:(I)n%gclztor gfﬁ%fntl 25 wherbin sai | g%?d galld% are plated toa
thickness greater than standard.
20
51. The matching electrical connector of Claim 47, wherein said electrical contacts comprise

pads containing palladium.

52.  The matching electrical connector of Claim 47, wherein said substrate comprises:
25 a backing plate; and
a termination of a flex cable mounted on said backing plate, and forming said

substantially flat facing surface.

53.  The matching electrical connector of Claim 52, wherein said backing plate is arranged to
30 support said flex cable termination and to transmit an applied force to said flex cable termination,
when registered in said face-to-face relation, to thereby exert said applied force toward said

mating electrical connector facing surface.

26



10 48. The matching el ectrical connector of C aim47, wherein said

el ectrical contacts conprise pads containing gold. 49. The matching

el ectri cawomessmct or of Cl aim 48, wherein said el ectrical Pcontsav#si£onpri se
15 copper pads on which are plated a diffusion barrier, and Type Il gold
pads plated on said diffusion barrier. 50. The matching el ectrical
connector of Claim49, wherein said &ﬁl d pads are plated tqQ a thickness

gr eat e’ hanhsra#aking elegticghconperonpifdpihd. theesin sed sulshiatede tiganese, el m
47, wh ' id. t.ri<cal i l.adi um
R S R e B e S e S
conpr i sesnecta?Fadnpaakicag pl ate; and a termination of a flex cable nounted
on said backing plate, and form ng said substantially flat facing surface.
53. Jhe matching el ectrical connector of Caim52, wherein said backing
plate ig arr ; [ i | I f,m i

trans m5£°5 an @%%ﬁ%g%l% ((;“Ir?z:’gterﬁ%i g@o%g%%éﬁf‘ggl(@g,gﬂ%éeﬁ%gﬁgﬂ féﬁstt Oﬂgﬁlgﬁgarté(gi stered
i n sai dldcaat EaniaeesubelaatidlBflatt 0 thereby exert said applied force toward
said nmating electrical connector facing surface. 26 WD 02/089179

PCT/ USOL/ 49514 54. The matching el ectrical connector of Claim47, wherein

said sybstrate is arra d,,when , registered . in.sai. ce-to-fac el ation,
Co exert an HpgrRefinsReE L R TR A el o L RET R RBBERR Faci ng
sur {@cejechicabeontil® cHRbEMsIEhapRIohiag@l connector of Caim 47, wherein said
at | east one elongated electrical contact is substantially flat. 56. The
mat chi ng el ectrical connector of Claim47, wherein said at | east one

el ongated 10 electrical contact conprises a shaped contact. 27
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