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in portabl & data storage type EMRLOYING6OMPRESSIORNsf er station for

providing data transfer with respect to such portable data storage
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cartri dge%mg @Hﬁ%ﬁ?’?ﬁ‘f I spatign, for providing fatg tqaa& ith Eespect fosuch po %gat%i ch
are accesgqdg @g&ﬁxﬁgggﬁal ly. They are particul arI y useful in automated data
storage libraries 20 which can contain |arge nunbers of th (o o on
storage shelves and enploy a robot accessor to access a ¢ lﬁm{m mmwmm
needed and deliver the cartridge to a data storage drive. '

portabPe cartridge presently enpl 8¥€ FEbPage nedi a, suchi®é*a | ength

of magnetic t b n_I ert d fixed
dat a storage d?ilﬂge ‘)tégﬂlaa:ﬁerggé ?E&@B@qmg 81?%5{;&5%1)%\% baﬁ}dﬁiﬁ) ﬁ “ﬂa‘@x iPe
data on tebectuienliimerc@mediiori apparaius or thotridd€eref da@to aithfréth b poitatiabgent, ra%ﬂ%ﬁr
to portate)tLe cartrldges instead of to the mnedia which is stored in the

cart ri dgdhe fags ??égéo‘t’l’{@l“tﬁed’l?\“’é?n of the interconnection. Detachable data
storage devices are known, for exanple, in U S Patent Re. 34,369, or
Japanese Patent 7-220464, which enpl oy pluggabl e connectors. Pluggable
connetiors typicall y enpl oy pi ns BACKGROUNIRARIS whi ch wi pe agai nst each

ot her as the ed .and unpl ugged, thereby cleanin
y Sata 8 ora %%axtndges typlcr'c)ﬂly ggmpnse a data stgrage media, s%ch as magnetic tape,

which are inserted into a 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 einploy 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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unplug and replug the connectors, often to 10-15 tines, thereby preventing
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present invention is to proy ﬁkﬁ ' INYE hnpn allow ng direct
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whi ch connection is repeatable. A transfer station is provided for

r el easabl direct dase trangieryo pprtable ¢artadggs.coupl ing with respect 10 to a portable
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pr ot r udi nepingengagaityi aloadae.nteths tfansfenggationga matchimgtcarcuitingd fiexible substnate is

sur face, suc| at, i ndividual conpression nepbers are registered with
corr espoﬂn‘ew.'g's‘iE H%Nl% gefrical contpqts om p facing syeiace therep H&a‘ﬁ i¢al gentpqtyaranged to

contacts gheh "ttf(;egﬂboﬁ&ﬁfe‘%gnﬁﬁ Qlécﬂﬁa?%xﬁ&c%‘&h&ﬂ]ﬁ ia‘f&&%lfaé‘eoﬂg%%ﬁfﬂgﬁgw ”Rer S

.20 A referenc ate supports e elastoneric conpression e nt.
| oadet5 engasyamerideongmessinnletlemens; rwhichihgas,a phaglityto protgrdingsconpréssiod geenshess is at e
el ectrical gontacts in face-to-face relatjion with the matching circuitized
Pl ext bl o ESSHERPA R ERCH BN the BRRRecCu g Rel sebsiaiegy b g Rreppding
por t abl & oot irkdsicGRerriTibink And ifedibich Gath e b AErRLe, bilh ARLIEAYIRGal
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circuitize e substrate e nornmal © fTorce causes the portable
cart r i dgecompressioatmenitercaapmgidacd hithebaeiponding individynl ekestrival eintacsnt 25

o cr oat CIABRRGH APeal COTERAT BRRINEEH v BIAGELSat LI BN CaEPIEsgor PRGDeR. ©
portaghe &akfhfehbOfaRWRSidrE R daforhife &nffrésion %i_eme_nt. A loader engages the portable
caftridge, registering the cartridge substratg_elecuiéal 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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substrate to conpress the conpression-elenent to create non-w cont act
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the transfer }tatitfgl& dat a trqaﬁ?sfer interface facing surface, and formng a
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under st apglidein® etall&l BsESRId td | : C. §Iﬁn% to the
foll ow ng det Erillg| gd desgﬁﬁgt %%@%{gﬂédﬁmﬁuélg%%%taﬁgn H&%g'?ﬁ%@g§onpanyi ng
drawilgs. 15 BRI EF DESCRI PTION OF DRAWNGS FIG 1 is an isonetric.view of a
portabl e data storage cartgjdge lping a _data storage device in -
accordance with the preser#h : Qﬁgm&oED@mN%l oded view of an
exanpl e of a w6t ARl A idnst | foe Bdrf nf N @0 g 81
encased magneti c dat alst oragégg?)?\%g?ﬁﬁéea&g&?%gg Aﬁ&a“ﬁ%?@%“@%%@é%%‘%ﬁﬁm e

dat a st odeyjee ineaccordainpe with th fieseht invetiond is a plan view illustration of a

fl ex cabl e of e, port ab| ta storage _cartridge of FIG 2;
1518 255 an exploﬁedd \?iew o? an exa(i:]nple 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, &ansporﬁn g,

and providing data transfer with respect to portable data storage cartridges of FIG. 1;
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plate of the 25 portable data storage cartridge of FIG 2; FIG 6 is an
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illustrating the flex cable of FIG 4; 30 FIG 8 is an i1sonetric view of an

aut omat eccafaidge of BiCaddram piapegartiidgest ori ng, transporting, and providing
data.t f ] ! t t.o portable da t orage cart.rj .of FI 1, 3
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transfer ﬁ&rgme%taf#{;j%gg%}zdrgpggfﬁﬁg.transfer Wth respect to the portable

data storage cartr 1 and for differentiating the portable data

storage cart rFidige 10A ahd G1A brd ﬂbﬁ iedv fllageations bf arigpricalsoface hibun&daA a top plate
alternative isonetric view of the transfer station of FIG 9, with a [oaded
5 port abl & theatranséar statige ob BIG. A0 deredetscting, aespectivelycthe portplle data storagespyridgeof

view ill tions of an.optical source nounted on a top plate of the
transfer Es#ja?iaB‘ﬂaiq‘perEP%‘d% for detecting, respectively, the portable data
storage cartrigge19fs a plhfoviel i8B8trafioh 3P S@kipld SOEPCE nfBuntin .béﬁcﬁl ﬁbél@er%%&‘"’
illustration of an exanple of a PCB nounting. optical recelvers for

sensi hY tdeasinptheoptica sourcessof FIGE A ariiABand 11B; FIG 13 is an isonetric
ession,menber, reference plate, support nenber and

illustration onpr, )

cl anps of theol%m:gf@‘ igqmetrig Hlustratiqneef agompregsion membep, refergnc, platg; support
illust ratﬁ] béi‘fan&‘f:{ah‘g%of lt?anﬂ%rgtﬁfontc{fﬁéf@r station of FIG 9; FIG 15 is
a cross sectron 1llustration of conpressioni nenber, reference plate, -

support 15 meFTOel4 adiplah aigpsillodiratibioof 4 Hex vdbldofithe trhhsBor statidh of PIG.I6L G 14,
FIG 16 is a circuit diagramill|lustrating an electrostatic discharge (ESD
path of the tH&ndPésagpssseetipngilustraion of omepression membarpteferense plats, supnpet

cartrjgg I : ([FF{F;L?i . i ' ; way illustration of the

trans#jejr q‘s‘%‘i’]&&ﬁd(%’?a“}? 'illsl ﬁgﬁ@tf?eﬁ‘gc\éklﬁ\gf%'aﬁf ng mechanismin an

unl oaded posi tFIGN 16 &0 dikcGit didgrdrs ilRistratingatiaYectrbbthied disdhafi C}EBDl) &hoF gHesf er

station of FIG 9 and of awﬁ)ortable data storage cartridge of FIG 1 with

t he | oaditfigsiepstplion efHIGn9 and of 4 pathble datssiteragmeartridge of FIG. 1;
FIG. 17 is a side view cut away illustration of the transfer station of FIG. 9 illustrating the
loading 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
storagc 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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objectives, it 5 will be appreciated by those skilled in“the art that
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storage cartridge, 404(Irom a tape cartrjidge, In one aspect, the bl ocking
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t her eby plaevstrhge cttidggenent of the data storage cartridge and provides

differentiated identification of the portable data storage cartri dgel.cl A
older

notch 45, si niAaptchdsisimilerde & nofcheofiadpne cagridge, isquovied toinferlenkavitiya
Inte riOO ¢ lfn Ws{ol?ag% shgllf gf“{n 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. 1is
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

N
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hold the data storage cartridge in position in the shelf. As wll be
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the transfer ,station. .30 An expl od Vi of an exanple of a portable data
storage céﬁﬁt?mﬁfﬁgle @cglfco é&sof&egrag%Fq%&%Pat ed in FIG 2, and a plan view
is illustrated ponkhe as?ect?dlﬂm@leﬁbam_rm fpcRGad @tbuntsSke dats Sbiags edcantthin
operational nagnetic data storage drive . An exanpl e of an encased, self
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cartridge e erring I n one aspect, notches 58 an
59 are pr ;anshedintafazt bleetrieall coanketordB. Rafeitier ddditivmiblly todflat #.0nfléxocablegigoth he
portabl e data storage cartridge 40 and to_force the electrjcal coptacts 51

of the daPsovidesthe eleciricpleontaets Skakesubsisale 7L andhitareqnnagss thedataioragg drvirg and

tact with ' i.cal ! ) f L on
anot hor  adisoer SRy D il Tieerid s OIARIG it oo BN Bluebl By O the ke
devi cepsn ishiripe ddvite@aa ithd cAEidsd shell 41, therSPeRuirtheciabiring the B8 separativh dhd

illustrate the bottomhal f 63 of the shock 10 nmount 62. The shock, nount 62
i s ar r angaeechanicalgsalationofithe data stenage davigeagpsh @8 thecacased magnefic digkdiivat ed from

and isol ated fro tential, .echani,cal, ¢o i C Is I r
The data ooty B0 Bid RrenET BRR A2 A SRIRAE il dolh ol Bilcelsf Aol frorf
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contacts 51 at a substrate 71 and interconnects the data storage device and

t he ext er wattridge such thetdtfie haridiedaprghly either thiangheactionsof asxebat acaepserertbren gl
cont ac}, bet wee th§ data 15 storage device and the cartridge shell 41,

t her e%?fﬁ‘?ﬁ%@'&q B%ing the full separation and mechanical isolation of
the data storagwitl@¥dpes: to BhE spaét of B fREeASIATentBE tBE tAtriligs khall 41 ehockphaui| ¥

60, fromthe cartridge shell 41. As the result, the data storage device is
pr ot ect ed 62y 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.
~ Thedata sforage device 60 is pfeferably 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 coitrol, and data handling electronics for reading and writing -

data, and for communicating at the data transfer interface, for example, employing an industry
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“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 att, and comprisés a
defined sét of alloys. Preferably, the gold pads are electrolytically plated.

2.

In an alternative embodiment, other materials having characteristics similar to gold may
25 be employed for the electrical contacts 51, such as pallaﬂium 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
substaniially 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 “aépirates”, distributed throughout the contact interface, even though the contact surface is
substantially flat. .
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havi ng good structural strength conprise "Ryton", a polyphenylene
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 pldte 70 comprises a

semiconductive plastic material having electrical resistivity. In one example, the material has
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" St at 2Kortyical POGndER data:stﬁagehbraiyutsbrcamasamnant moxtisputimtput statbors@F ak i br ar y

90 f t t t
or s V%J&?g cartrric?grés agrrbeI rgc%weg 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 é 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 rcading 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
ccmprise 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 trénsfer 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.
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9-12, the transter station 100 is arranged to provide data transfer wth
res pect t propisiingfasuskd heamidineatgd taveard the dygpecti#® sexfsoF 118 antl, 116hwhieh preferably

portabl e data. ;rng &e ca trrd e has generally an exterior dinensional form
fact or of°°n13féﬁﬁé aving a |eader block. As discussed above,

the | eader bl Oﬁat@élrmﬁﬂcé 865 &d@rﬁsﬂdﬂﬁﬁm@%&ﬁ"s@ﬂjﬂ@ Jré’{)ocgteg HEAASEENind ¥of1

t hreadi ng pin so as di scussed above, the porta ata stora ar%orr dge
40 conprihe @@nsfemtm intp which thercartsdgetis mscrterle Thiig @k thegcapiridgd, wheth2r it i a tape

fgf;te.régge Sh 8E‘ﬁPEéé’PWCbﬁﬁd%tﬁém%c&fgfgﬁrdéhg%t‘é\ %‘f&mfe astatlon o3 Conp@' at C
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accessor . 10 of the automated dafa sto e library -or nmay be
recei ved 4re providedas thenended 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 srorage cartridge 40. If the
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cartri@ige is aRefetringeofIGS. Xand\d8H15, h dnother Spet\udata tFiiefee diteEsp elediriegl sensor
116 is positioned at the |ocation of the |eader block hole and bl ocking

portion onperioroki)ef thedransfgestatign 100ds dlstratedilge mptiegwith theopnternal datadransfer 116.
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i dent i f yitpidstel Statod 100 @RRbdablyS tbpbAl@BYy pidvidRs hiP€ledical B&g{i@gggtﬁfaﬁ Reto the

cartridge, and indicating the "presence of the porta age
cart ri dgeartgdge exteraalalath teansfer infesface.rwhithecomprisésacmubsiege 7K baving a plogdityof |
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optical source 106, either the cariridge has not been I'ly 1nserted into
the recei ver 108 elestricaheonnactor 13 ronipsises anaprstoneric tompgesididelement 13PRedatiagmm i s

ived th t'he | eader bl.ock hql . In thi ituation, th '
cr 1 or aRERE S IS SOFRIREAS eribeR o SUEEOURAY Srolonce AALIAL DOy,
th f ' lebki i : 0 [ nondi
sensor 11 CoppreRic eriit i 208 10 oSt aBP MG 134 s g oo FRIRRERRRT "Dy

sens@0 owlenent nuyy be lcamentdd) dondeds or aslcanizeditucthe sefaverte ipjatd. MDsecopréssionl i n the

art, alternative |ocations inter late the PCB .and on_the to | at e ma
al so be & %\éscpqs{gron thrpq{éurffmgnﬁ o%amatchglg circuitized flexible substrgtep136, whichy

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 ﬂexibie substrate
136 of flex cable 13'8,,_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
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reterace
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t abl i i act ' face-to- 25

Pol at i on it SRl 180 Bty ERONEH Bamhial 156 hdBns B coBicls 3l ardden o,

el enent positianal tofdeilizgwandjatént @i cohpréssidiemérfibirs 383, 72A8 Yithihe elongafed hat
t he individual conpression nmenbers 133 are registered with the

cor r espoflgriisal epmtaotsifin releassble icenthct oeith coemesponding elingated opntacts14in el enent
132 is general f t t ibed in U.S Patents 4,902, 234;

5,050, 129; 5, é‘%eg‘?ﬂﬂ“{égr“‘%‘géﬁgﬁ%m%%eﬂg Yo afipeent qompiessioh mepheps 133
cont g6t s pAAlddfedtntBirEatd Witt inipehbiért Bermhd] 2orbdbe AL Spdcitic 5?,633 flex

cabl e 13" 8, and corresponding ones of the electrical cont .
t hesubst adjacedt cgmpfdssion member providéstbe nontanh nbmad férde tfa dikuretk iregiowatithe 65 of

ot 20025 00BHEA Bed SRS BERRRE Fbon ) ke ey conpatanbe cRUR

conpr essjRpaRiEhea] hadfat rédﬁ?daﬁi.%&%@eﬁgﬁé&’ggécm &h Hﬁn;%t an In this

manner, the el ongated contacts conprise redundant contacts ove
conpr essingringie faikie ratedR) nhe effech bE4dding redundanticontacts actogeduce die ovarall cantaceast

tw cgn,as eat i urface area as ingle.contact af the size of, 6 a sjingle
(14 GRS b mBRGT. AIGE 88 ) Db G Rbndh P e it B
Circui ti arddibf ehe fallfreTile SR Pyathd Réinbet d?OSthdtOMGfrallel. Specifically, (EFR)=(FR)/(#

of contacts in parallcl). 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‘succ.essfully plugging an electrical
éon_nector, 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, fo_r example, to a thickness of substantially 100 micro inches.
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paral | el ). Thus anetbersispash alignmeéme, erqugistiation, Holee 168 alid 156nat pefvided iedesed,
redundant cgont ac%hetreggupes the effective failure rate of a contact by about
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connect or, agg$ hence, the data han Iing device. As with respect to the
el ect!Pi chples dA? ard 1565 tespactivelyxand-the Bexmblsftermimgtion s tightenell éxa piedeterminssht act s

141 of t =1 VA S facin urface 140 n pLise
pads contggﬁogyﬁ%rt 355@(%%%0 I]an b%?%f%{‘g{tl)lﬁ)f ‘%Sg{r%?q’?ée-%%ﬁ Bg“’b?a'ﬁ%gﬁl%%kch are
pl at ed asabsthitesi36ns thighteried onlyssuelivietlyné stedl registttbn] Whle Jslmiggfmﬁahﬁé d*, gold
pads plated on the diffusion barrier, but ich are plated to a thickness
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mcro in 79 PCTI/. 49514 2 0 OCT.2005_The diffysion
barrier T's %9%#1 éy ag @Pﬁy%%)gl%é%ﬁ_tcgwﬁ lgﬁ%i Hb%émﬁﬁ%ll%m% ﬁ’a‘ge Exging;sprfacei1q0 hes.
Pr ef @0abiTYen, clingpsAG dnd 26Far8bolted s fladeXd hold e ciRhfzEd flexible substrate in place.
In the illustrated example, 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, Thé 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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subsequently formthe ¢gradual curve 160, 161.in a direction norna
faci ng suwircaitized fiexiblesdubsivate is locientad paratit] ¢o gravity, and the eettgidgenloader iswiented to

direction w.thaut, pullj in the lateral direction .30 .This cregtes .a

non- i O ik opBRldre SfoRaRH e Pradiy. o Btz debs dapopition oB isBride
cartri dggufasdgdg.ate 50 of FIG 1 and the electrical contacts 141 of the
matching circuitized flexible substrate 136, thereby form ng a rel easabl e,
repeat abl e el el anothel aspectpsndtadditiohkity refeedingte FIG115, Wheh Agité&ed 9nd aligned with

PCT/ US01/ 49514 2 0 OCT 2005, -
- the transfer station, the %acking 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/of 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 fhereof, thereby forming an electroétatic discharge path
from the data storage device to the backing plate and through the electrically semiconductive

| material to the aligmhent pins. Thé data storage devicé, 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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a ground thbse efakill infthe adg)diffeins d@ngetchtsest ighidsd, afms; belintscdhd'slsts Bay be from the
data storage device tog the backing plate and through the electrically

sem céfdueploged ingceqrdapee withithe prasenbianentionpi ns. The data st orage devi ce,

. AQUCTYVE™ 1 . ' ‘ 0 > 5.0 3
or ounded and. el 8 R8GHA 308 i8R SR B8 con 5 Pha e i B Lo RS 1T L
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169, via 14 _
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 fron_t, 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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an electrostatic discharge path fromthe registration holes 55 and 56
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103. This allows a portable data storage car e inser Into the -
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di d ab dentifi . di ff t denti f t f the dat
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enabl es tor to operate throug tramn to rotate I crank
cartridge. The motor releases the cartridge by rotating back over center and then towards the

front opemng 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 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, the bell crank 182 is locked under pressure,
providing the normal force to compress the compression element 132.
Referring tovl(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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provi ded at the edges of the

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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el ectrical contact between the data handli ng agent and the transfer

st at il0n bef or &Vhilptheprreferrédtthbquliments ofithd pras¢réineptioly hawg beemilustragediiudetdily
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agent when electrical contact “is first de between contacts 141 of the

t r ansf er fallostingolaltB® and contacts 51 of the cartridge 40. Before. contact
is made, no current flows, and output 215 is at the sane voltage as power
i nput 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 .20 circuit 222, reducing the voltage at
out put 215, detected by detector 228. Thus, detector 228 detects the
current flowto 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 ranping circuit 230 to
initially operate gate 233 to gate a small amount of power to output 215,
and then gradually 25 ranping gate 233 to ranp up to full power. As the
power is ranped up, the voltage at output 215 is increased, and nmay be
detected by detector 228. Thus, optionally, detector 228 may be
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enpl oyed t t _any problens during application of full power evidenced
by a changgw?ﬁﬁﬁ@&m age at output 215, and operate ranpi ng gt | Or}t@OCT 2005

open gate 233. An exanple of gate 233 is an PET. Detector 128 afso detects
"unmating”, or release of the cartri dgEMMShen the 30 el ectrical contact
I s unmade, and operates ranping circuit 230 to open gate 233. A fusing
circuit 234 may be enployed to limt transfer of excessive power to the
cartri dgeVdolaiiTthe el ectrical contact verification and the gradual ranping
of power 1i nsu;t\egg%%%@%ﬁ?_e 81%(;)&)6 data handling 17 WO 02/089179
PCT/ US01/*4951 ipo reraleasablg) repdb] | L Lhe

T R AR RSN b HEp o

cartrigg | tected from el ectrical spikes

danagesd t ﬁg&g@tx"ﬁggﬁl’-‘f”&ﬁ?ﬂ%‘(ﬂi elegiricall ontacta i ®1) paratsabltentthily MaSfadih 29 face
cartri dodereddalt subsgaténl | a, . handling or data storage devi ces.
FIG 22 illustrates a port6 gtl%?ied adlgc%r%gfftc EL@%"@ tappllg ef being engrged by Hoader,
cont ai ni RYMBIREI- vol atile solid state nenory assenbly 240. The solid state
nmenory assenbl rt’rﬁ%\ ad\éar%ta eously conprise an "off the shelf' device, such
as are readil §¥%av°cl gpcattized fexibl substiateq 3G thaving elwfric@fiﬂoﬂta‘é@t(ﬂz@gﬁa%%ng

cart ri dgsurike flefeot, 1l optical disk drive assenbly
Currsat ly, c?)mrercisgilalr%l/ avglp goa@%és 35&?{%‘@6{9 mptchysayd poptablewetitidgeredacaridad be

modi ¥ edCangactsiphemin adaceetn-facirelablsRipoPt i cal disk. Cther data handling

devi ces may ogcyr Lo t hose of skill "in the art. 10 Wiile the preferred
enbodi ment s of" THECTBFIEcORPressios element (1a9)hdving kel oFdiithab S Alskion | ¢
shoul d hﬁexﬁp@%@gﬁoﬁfﬁgfawg#catgon and adaptations to thoSe e Sarhent s
may occurﬂé_l(l)diﬁe ski | Ted 1 n e obad matching cirgnitizediflenipls substrattiandsape of

t he predd emupressionsmérabert fcind ahd wing clains. 18 WO

02/ 08917, TgLAl M5 _PCT/ US01/ 495 14 %Qgh%&%ﬁg‘gﬁ&é? s, ks dndividhaisaid
station ? 551 rembers e gistered Wikpearsiohjing liwiivitha shid e f1sa] dof@i th respect

to al5 5 substadfefnt ' a plurality of electrical cont acts’ (51) on a
substantially flat. ?g%‘férgg@{}??%‘@& 1pg 84id Blastomariel cenpression elementringd | N a

ortabl e car @rpafigefar 403agheati Strithe® ..a_| oader,  conpri sing:
g mat chi;ng. ci 1 C:ji@t iC(z dga:‘ | exi bl_l?ﬁsaglg?t rate’ %ggggﬂﬁg%fiﬁ@mé&?&bsﬂé@leﬁgﬁﬁabc? S
(141) on a ‘?C‘%&Eﬁ A-10slare 2eéation Reitheeid matetiing eitonattizi GokibeOMbaftS @ AP0ed 1O
mat ch saortads)ah@bke&tifPs Frbd 98 Eo%aﬁfe%grltddge normal to said facing surface of said

matching circuitized flexible substrate to cause said portable cartridge substrate to compress said

D!

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
,cgrtndge gubstrate 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 1T gold pads plated on
30 said diffusion barrier.
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10 cont act sypheRsdiRe @ face-to-face relationship; an el ast ongfdGsesA884 eﬁj 88
el emrent (132) having a plurality of protruding conpression nenbers ) T 2005
posi tiongd at i R ' j b b i

Cubst rat o and Sh SRSATHNRr Clal . WHERKE RIEbIdE dd i@l o s JORS greaer

wi t h sai dhaestandardf ace, individual said conpression nenbers registered

with correspondi ng individual said electrical contacts; 15 a reference

plate (134) for supporting said el astomeric conpression elenent; and a

| oader faoy engagl e L e C ' , ' ' if cartridge
substr at (Cag'el ec?g‘!f {c}grf&&égﬁp [géftr gﬁlﬁrg 11’ g@é{elngsg aeéééﬁggféﬁt%érqbg%\nﬁt% chns}&ai%{]érat chi ng
circuig i zg@uitizediflkdlegubgidatdniiedald satainif@pilRGium. and exerting a force
on said portable cartridge normal to said facing surface of said matching
circuitized flexible substrate to cause said portable cartridge substrate

to conpress sal 0 el ast.onmefj.£.cC ession, el enent between saj d nat chi.ng
e rouiti Foa 11y freTerSROT o Cliuk o Bhram Pl GrafEopS AT eEd branas suid
non-w pi . j i i abl e

Car' 1 dgabuERDiAStin16s RS SPACIeRL 30 o Fer AL Conre SR e
circuitized flexible substrate, thereby form ng a rel easable, repeatable
electrjic conpection thereb en. 25 2. The transfer station of Cajml1,
wher et ?ai o oP B Fistes R PREIoEn i wosed ahastianayor seidclegtiival eontaqtest i
substr at i . Mgl , f i ai m
2. aher crRiiERg oG RLLARHL Billcag oRftpfls clppelil AN, bn HpBhdriR ol 0
pads on widjacbntadai] ipdividud! contprédsioni membeas of safd el@tsmetic®nipresgioh@leprds pl at ed
on 30 sai{j di f f usi on barrimebr. 19 WO 02/ 0891769 PCT/ USO1 -4?9514 20 OCT 2005
4. The transfer station of Claim3, wherein said gold pads are plated to a

wherein Si'd- orirRe salROeCHm 1 whiSin' slicRhes bk i ol | oy b o
substrsat eroviding shbstpaihily anifom mchrtmkiiaéiastmne@c cobhstedsichdléMeéntst at i on of

Claim 2, wherein said cartridge loader is arranged to provide said nornal
force in the amount of at |east 30 grams per individual conpression nenber.

10 7. Theg tra ' Qi ”» ' f id

ol ectri gl cont i pnkd salh Bf clal Mttt Sofly Ripe Ao ROME: Bl <

conpr i se pebxingsitodaidelisalesic complession elineht, Sid Wignthehpins aligRaistmehly

i ndi vidual conpression nmenbers of said el astoneric conpression'elenent. 8.

The t r angoepaktoseiddaciag sucfase of said metohingeirsuitised axéhle perstrpte formating with

substgnt i lat, 1 royj di tant | al ¥l or f sai

ol as tz(’)%ﬁrre rclglgk%%c{?grﬁ{&ashrgé%e@lhg% g)# Qﬁd f)glqgoléa&r&%gé ) lg@rall?' aﬂ'gﬁ e po}tab?e car%d%e
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 éircuitized 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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9. The trangiahosd@ i on of Claim1l, additionally conprisi ”.Q)(ﬁj/ﬁsggﬂgpf gglr?;gg 2005

in close proximty to said elastoneric conpression elenent, sai

pins ali d s . j . r (o 3 Y rfac i i ng
cireuiti g@g f |§'§f‘%€r§}é§3{?§ 18 chafg. ‘?rlgﬁr?g‘ﬁéﬂ%aﬁ ’J“J_L‘t ?*é‘rsra_ﬁes%&ﬁ |“ﬁvg"§‘i‘ @#&gnt
hol es of tsgrshindas Urbhage aiyt dléctigfatiorhlrbet sid Yortdsp@idinprdl@nPend s f eaft r i dge
substrate and said matching circuitized flexible substrate. 10. The

t ransf er portablesartddge ai m 9, wherein said alignnént 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
sai d porti@hl e TR trdrisfta Stafib 6f CRInS1 Ak sald FRIkE Yol Lot said thardfly citduitell ©
substrate. 11. The transfer station of Caim9, wherein said al%gnmant pi ns
ext end bdlexihle subisttaterinoni¢ritetpacillebioigravitydarfd seidi datteidgalosder i arieatedits provide

suf ficient, coqrx}&lgct ai; cartridge fajli gb%tﬂo haye 30 $(§ d al i gnnent hol es,
to prot eCPIIRFE 8PRah P BaYily, o mingpize debrissleposibipnen sydlaging skt act wit h
said cartridge. 20 WD 02/ 089179 PCT/ US01/ 49514 20 OCT 2005 12. The transfer
station of Caim9, wherein said alignnment pins are conductive and coupl ed
to grounddt o dllscthamsfee satiyn 6f Claint DilRidit sab alaghig! civaitideC NENiBIS REHIaRg
alignment holes of said portable cartridge, 5 13. The transfer station of
C ai A, caRwrisesp eanipation piaflexnablsce of said matching circuitized flexible
substrate is oriented parallel to gravity, and said cartridge |oader is
oriented to provide said force orthogonal to gravity, to mnimze debris
deposi t i dS. The ganserfstetion @f €ldithadewhekdin sdidSlek rcable istiesTrom s4d estofakae M 1,
wherein said matching circuitized flexible substrate 10 conprises a

t er m nat iCOPEYssigneleagent witheut an gnmegiatechangefie dirention asd saseqrentljnfarmingaer ei n

i § e Fork SR e GRon TR Ry e G B skt
in saisl mlexitle subsiraetas edid bRstoBkesié edniprésibiRldnehels doftipeRsedn sai d mat chi ng

circuitized 15 flexible substrate as said el astoneric conpression el enent
is conpressed. 16. The transfer station of Claim1l, wherein said electrical

contactsqqf sa I - "fl.exd hl. L. .
subst ant 1t 1y i PRSP yfon oI, iféhy s Mo ER B CLER Epnarcing .
el ect ri celrcoitnédfitdbiefsubstatt si@iubbtamiptlydiat.cui ti zed flexi ble substrate
conprise shaped contacts.

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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18. The tr amefiensdrati on of Claim1l, wherein said | oader cop@fusieRak Ize[zl %
one bell crank which rotates to an over-center position, thereby exerti 3) ”005
sai d f or cerresponding ipdividabl @idpotrndidgeompresiohSneribers, a8 Withtsald £ MARSEO! |
conprising: an elastoneric conpression elenment having a plurality of

pr ot r udi ﬁgon@é% cestartgagisteradouits twaadipcent said dudividpalprotreding tempessicnrma¢rabers .,

havi ng el ectrical contacts on a facing surface thereof, at 30 | east one of
said electrical contacts conprising an el ongated contact, said substrate

posi ti oned, on Tieallcht SR ebHEBlok 6f Gﬁﬂ?ﬁ?,gﬂe?&n ?éi&gféﬁricm&c&aéf sﬁdrcﬁ%tized
surface thereof is in contact wth sail protrudi ng conpressi on menbers,

and wiX h flenthlesubstaate Saing sirface comprise padstcantaininggoldt ered with 21 WO

02/ 089179 PCT/ US01/49514 z 0 OCT 2005 corresponding individual said

protrudi ng conpression nenbers, and with said at | east one el ongated

cont act mggi st I ' LAl 0di i -l of rudi onpressi on
menbers. 2%8 T g%gelc‘(fa\‘(l:c%a?f%@ﬁct@%ﬁ@é@%%&ﬁh@é@?&rﬁ f&{:’lﬁ%e@rtge#}]bqggq%gtr@s g%ln?g cal
cont act s suffacealattrical cotitadtg esinprisefcopper PAR opWiEtH alelitara BiFfusioh hasRr, @aaPr i se
pads cor_n&,ai ni ng@go}{(&mﬂ. The el ectrical connector of Caim 20, wherein

sai d cir doPE LA P aipbon said diffysien barsieng  surface el ectrical contacts
conprjpse copper pads on which are plated a diffusion barrier, and Type II
gol d ‘pads 'plated on said diffusion barrier. 10 22. The el ectri cal
connect oR20f Qhaieldcical ¥didkEtofoSClafh 20! i hi %.{yg S
greater than standard. 23. The electri (‘:’gllc&?g%rl\%g?lg aggfﬁgdpia#%ﬁ?é?he ergi n
sai d el e&feateg thanstandands of said circuitized 15 flexible substrate facing
surface conprise pads containing palladium 24. The el ectrical connector of
Claim 19, additionally conprising a reference plate positioned at a rear
surface 28, safiie eledfical®nnectePHIE ' m . ' Mo
el ast oneri c_conpr essi on 5ngcr$ent. lg%§129§31h%?e e eg%%g%‘&@%ﬁ%defg@g?ﬁgﬂnﬁdai m
24, \Mﬁerﬂﬁﬂbb@ggﬂrm facingouriptetomyirise pads somtaining pajlafifuat., provi di ng
substantially uniform support of said elastomeric conpression el enent. 26.
The el ectrical connector of Claim24, for mating wwth a mating el ectri cal
connect opd,  2ThaeRtiicAl HnhYct6OUIaiR] 13 adHiti ARG coflisi 43RSk M™Li Ng
el ectrical connector and exerting a

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.
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sai 0 cir oot S PP BETbi e substrate to cause said mating eFGERMEH 2 Blocr
cirou i 251 BT BhiteBpESt O 16, PARBLANToBlhr e AT bl PR 0% 50

27. The ?reﬁtrﬁﬂyctalsaid enefierlt cothprebsonTléfient \MARY MigAmeat find aq%%a substaffidIgNoed
to provide said nornmal force in the anobunt of at |east 30 grans per

i ndi vi dudiormaliprseidSraing sufabeof saikbeinoitized fexhlz SutRGTISODANSS With 201PesPEKIREH 05
28. The el.ectrical cannector of, aim 19, additionally conprising alignnent
oins 1 AHEGReNIRs AR e clefiion) afestanie Bieuin R srl v nssicAknhebior
al i gnrentanBisia cchigBEISINS batirh@thoing fiRfaB! to said facing surface of said
circuitized flexible substrate for mating with corresponding alignnent

holes of a mating electrical connector to laterally align said mating
and said cjrcuitized f|exible substrate facin

O O P SEL A A A ) Siut e Subsl sl faci
DL 2 AR B b SR RO ek S SHRL S AN LRkt 20t

connect osaidkfati(y elebhicabéam@edtoical connector of Caim 19, wherein said facing
surface of said circuitized flexible substrate is oriented parallel to
gravi to mnimze debris deposition on said facing surface. 15 31. The

el ectrical co { ' wheg ei,n _saj ircuitized flexihle
subst r at gb' co%%g%gn Cg'{ T %l‘it([r;\rr]a{f%olﬁmb?é’g’fhggubsﬁgq é?lngﬁpﬁﬁ%@?é@gggf?l izgd
connect oflepibldibistiate is orisha Phiallslto Gravig Yo fifinere ldeBHESepokifith 9RkAld facing

el astoneri ¢ conpression el enent wi thout an i mmedi ate Change in direction,

and subséﬁfiﬁmly 20 formng a gradual curve in said normal direction to
mai ntain symmetrical force on said flex cable at said facing surface upon
conpression of said elastoneri-c conpression elenent. 33. The el ectri cal
conngst 08101  GftielBckRal dWABERbIbf Wainf 1% ikt Gl dRLAIZRYN Bekibl@bstaant act s of
said facing surface is coupled to a source of data, and wherein at |east
anot her 6PMBH#eY adprmynationpf flepsableont acts of said facing surface is coupled
to a power supply. 34. The electrical connector of Caim19, wherein said
at | east one elongated electrical contact of said circuitized flexible
substrat 82i s Jesleettichbddniedtdraif Cliith 36 whéRm ldeatdx dabR!iswednemisard of C aim
19, wherein said at |east one el ongated electrical contact of said

ci r cui t i $lesfomesigicompressionselement withoyt anisamediattiehange ioditegtion, 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 35.  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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23 2 0 OCT 2005 36. A cartridge and electrical connector of a tranSfeW[]OCTZ%
station, conprising: 1) an electrical connector conpression el enent 5
conprising: a plurality of individual protruding conpression menbers; and

5 acircuitized flegble R%Qﬁﬁ&%ta%d*é \étrilgl nHEétBPAt*atY 9fer hﬁgbsm

contacts on a facing surface thereo east one sal %rlcal
contacts conprising at |east one eIongated cont act, sald substrate

positioned on said e| astoneric zﬁ reSS|on el enent such that a rear

surface thereof is contihlctiigal ROSPIQT FRTBRTERRATHY RS SPRREFBE nenber s, and
with said at |east ppfglpBoRuRsaPRLRELInE Eoblesliatntbbrs! iy adj acent said
I ndi vidual 10 protrudi ng” conpression nenbers, r% a cartridge
conprisings a dataa hlamdllzngleagnémubsmatshmng apblrddayDﬁgearlpalwpaﬂactsym(affacmg

o et ol o BhBEk B ARBL LT S8 ROl Bl 5 B
connect or COWBlbﬁgétéd)ébxﬁzid? TEBiﬂltsuBétﬁ@é lsdsﬁfyne&@ﬂtaa@ eRstoiRc chmprebAsLeleRehtdugh
rel ati onshi p, | east one of said cartrid ge substrate plurality of

el ectri cal coﬂtaa@trsar@@nfpm theregf &nin eontiatywit da@m@t@dm&hompressoxenmgmseandn

a pattern at S h|n t sai d

conpr essi on rr%aV %aédm# eag g V@E?ﬁ" F‘iﬁf’n A iv8tt CB?CP g’v ?chﬁen @nﬁ'ﬁtv,ld%i d
subst anti ab | ypiduatingwosiptetion esiYepigladid sai d data handl i ng agent, said 20
substantially flat substrate conprising: a substantially flat and stiff

backing plate; and @ fl exa%déeﬁﬁﬂﬂlﬂ%@g on sai d backing plate, and form ng
sai d substantially {hat hadfGl quﬁurface said electrical contacts coupled
to said data handl i ng agen q a cartridge shell supporting said data
handl i ng agent and sauttttmmtimtvmgta' pihtaytt)f bfglectdCal Tulkatts ahe sxﬁ)@ﬂaﬂtuﬂmmatifdgﬁg

shel | having at .| east o en rta e engaged cartr| oader
in said transf‘t‘-ffacgtt ?rmﬂ 3@84 F’?fa a%@&aq*gaés%ktq gl

face- to-fiacecsileabl QélnjﬁeEJ"or?é‘lbﬂeﬂl e@&rtﬁda? %nt&&?%@ﬂ N 2 PRARL GRS t‘éﬁtﬁll g?gxtt

el ectrical contacts, and exert a force on said cartridge normal to s
faci ng surf actsagf Os%qu' slikcertiidgd sulstratee pluality orfp elestsicaln centaste mompaisizgnan

said portable cartri e, to .c res sald 3 conpr essi on,. el emen
to cr gat e nonSRPEAtH C%Fﬁ% ﬁlc%é“t ﬁ]é’@ﬁatg(gr% ae‘?agtﬁ ﬂfn@l?g dwgradjacepf sai
portabl e cart friddgeuas Yhstridhe compresdbsl rRdrdsdrd o€ %bldcaeaﬁeéloéorﬁ@éfw 88mpRBsion

el ement facing
element, said substantially flat substrate coupled to said data handling agent, said

20  substantially flat substrate comprising:
a substantially flat and stiff backing plate; and
a flex cable mounted on said backing plate, and forming said substantially flat
facing surface, said electrical contacts coupled to said data handling agent; and
a cartridge shell supporting said data handling agent and said substantially flat
25 substrate, said cartridge shell having at least one engagement surface engaged by a
cartridge loader in said transfer station to register said cartridge electrical contacts in face-
to-face relation with said electrical connector compression element electrical contacts,
and -exert a force on said cartridge normal to said facing surface of said electrical
connector compression element causing said portable cartridge substrate to compress said
30 compression element to create non-wiping contact between said electrical contacts of said
portable cartridge substrate and said electrical connector compression element facing

surface, and forming a releasable, repeatable electrical connection therebetween.

.24 .



surface, and forning a releasable, repeatable electrical connection 20 QCT 2005
t herebetween. 20 OCT 2005 37. A portable cartridge for mating with a

transfer station, said transfer station having a data transfer interface

and having a cartriqge |lo ' te i Lo ShNe. ta,: kng
agent; 5 a cartri dggﬂsubsfgﬁg{n@b%ﬁ%ﬁr&%&e@ 9%%%5@%% ﬁél%%eé %%t%%r‘ S%@atgéifsfé}

el ectrical comntiexthavingfa dafadtransfensiherfasd ahd havidata chntddef tademtsaidf estidge

said transfer station data transfer interface electrical connector having

el ectrical cofPHEY¥NGn a facing surface of a data transfer interface
substrate, said dat Qd%tﬁﬁgﬁélﬁ{ doBiier face substrate overlying protruding
conpressi on nenbers of a co réssion el enment; said cartridge substrate
conpri sings i0 a substaanilgal dupstfdtatcoafigured i thf matec kiithg apd adamprass§ bexelewtida
nmount ed on said backinpg.plate, and form ng_a, suhstantially flat facing
surface; and EPEELHf eggm@gﬁxgsggtgatm ‘@'éfi %ﬁl’g{‘fbé‘itear Ceatad trpms{er stafion {igtatipng frge
of said flex ¢ableRe datslal RoRfdcidrCRIvifROAEAREA CRMclsIY 80rkMeRErBcoFh §4iad
transfer station data transfer interface 15 electrical con@acts when In a
face-to-face tehsfer mtesface substrat;asid date tuhsfeniinterfanet subdyate saMeslyingt grotruding
el ectrical contacts.conprising an el ongated contact ich is elongated in a
pattern at | oRUTPIERHEEPRGbEs T A A RBie R Ot Rt P Ee bR R e
conpressi gp nenber s, gfbstandhlfy fl5taNa sEfF badkatd Pptedat a transfer interface

el ectrical connector conpression elenent, said electrical contacts coupled
to said data handl i ddleageahle. manated @nasaid backingplasheind OHupjngr a isnbstandially diata
handl i ng agent cﬂ%ﬁsu?ﬁi:ed aﬁajbst antially flat substrate, said cartridge shell
havi ng at |eas e ‘engagenent surface for engagenent by said cartridge

| oader in said tranelkericatcahtacts on\shidrsabstarsiailyl flaefatinigdgadeostbald fMexycablRYae
said cartridge, register said cartridge electrical contacts in face-to-face

rel ation wit he@éé‘g% eaniactss eqntigpred; 9nmatg with saiddrapsfer statiopdata tpasfer ingesface

contacts, ,andegxeil SortE FhR i3 FaceRo-Fale! LeldiBfisH! BB lealtOo egé shi C%arlltgidge

surface of salﬁ transfer station data trans%er Interface e rica
connect or to substatesadediricahrcbniacky ecomprisingadre elongatedhpontast whicH isoslmigagdi iana

el ement to create nan-w pi contact betweep said elegtrical contacts of
sai d portabl epa?tte.ap ?ﬁF?fgngag‘%ﬁ@ttWQtagJaﬁﬁH § %@Y@Hﬂﬁ%ﬁ“@?&f?lﬁweﬁ%‘%‘h’@m ¢8Oy
interface el egfifl b@AdferCUMIA Y trarsRE interidlcldfRoal EdMhel B BdMBressidPLIEASAP£d
repeatabl e el ectrical connection therebetween. 30

electrical contacts coupled to said data handling agent; and

20 a cartridge shell supporting said data handling agent and said substantially flat
substrate, said cartridge shell having at least one engagement surface for engagement by
said cartridge loader in said transfer station, whereby said cartridge loader may engage
said cartridge, register said cartridge electrical ‘contacts in face-to-face relation with said
transfer station data transfer interface electrical contacts, and exert a force on said

25 cartridge normal to said facing surface of said transfer station data transfer interface
electrical connector to cause said cartridge substrate to compress said compression
element to create non-wiping contact between said electrical contacts of said portable
cartridge substrate and said transfer station data transfer interface electrical connector
facing surface, and forming a releasable, repeatable electrical connection therebetween.

30

38. The portable cartridge of claim 37, wherein said electrical contacts of

said substantially flat substrate facing surface comprise pads containing gold.
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38. The portable cartridge of claim37, wherein said electrical cont a%lﬂsﬂ@]fzggf,
said substantially flat substrate facing surface conprise pads contai ni ng
gold. 20 OCT 2005 39. The portable cartridge of claim 38, wherein said
substantially flat ubst eghr ri
copper pads on whi c §are El?é ?elgﬁﬁé Q%“ﬁ?%s?)gﬁc@glr rg?elr"&élée}\%%?}dagﬁl?s E&lﬁg?y ffagds
pl ated on sai shhdtratbLfsmngl stdacei ebectrical 46nta&b1eoqnpnseactﬁp@ecpﬂdsrcbrdgﬂhldhfaré: |p&ttd¥ﬂ a9,
wherein said s,are knes eater {han standard.

41. The portag‘l(%él @Biiame&’gaé‘ g‘#ypeﬁggﬂﬁﬁ?ea;@ R&\ﬁ{%‘f‘é‘? W“igﬁ%ﬁs’@%’é{r}qrcal contacts of
said substantially flat substrate facing surface conprise pads contai ning
palladium 10 42. The portable cartridge of claim37, wherein a plurality
of said el®ctrical 4&ont a’Ehespomifabbadactﬁdgdaeifdaitﬂ 39, Iwhefdintaid okt paksard platedgo
surface conprise,said elo ntacts. is 43. The portable cartridge of
claim37, for? g’é?lﬁ’efsr%ﬁg? tﬂ whi ch additionally conprises alignnment
pi ns; V\/nerei n said portable cartrl dge additionally conprises alignnment

holes in close proximty to said substantially flat substrate, said
al i gnment hol es arréhged Tlmpqmblemgﬁrmdgh of shaire Y7o mdieregn sadcblctcmmai;fzeutacts of

I I d bl
Sunstrate andoudipsEplfet i Befdin suHisgoupafciil e bRl ng

surface. 44. The portable cartridge of claim 37, wherein said substantially
flat substrate conprises: a termnation of said flex cable nmounted on said

backi ng pl ate, and %%r ni nbhesiorigblezgrigdgnsefalaimad T, yvierein afpdurplity of saidelestricadi d
flex cable co i bl e. tr|d e
of claim 44, e‘%gsl tr?(Psal dq? exﬁaﬂglrﬁeutc%g“ﬁqggémg Sur%gealcgﬁ?no? Sflgc émgateg
coupl ed to sacamtdcksat el ectrical contacts of said facing surface at said
term nation, and wherein said flex cable is also coupled to a power input
of said data 30 handling agent to provide power fromsaid transfer station
to said dafa handliqm agerfe paifiblel RertR@et 8P cRimaS7
wherein said electrical cont act S eof d)%d suEut an./il é) gs‘am(f)ﬁaiéfé‘II gﬂsﬁgn which
facing surf acasditianaBy beompriseslalignmertt ping,0 wherkie Gaid partabTblecamdgatﬂddxtlonally

cartridge of claim37,. wherein said electrical ta
9 comiprises allgnmenteholes in close proximity to salg su stantlally flat substrate, said

alignment holes arranged for mating with corresponding said transfer station alignment
pins to laterally align said portable cartridge substrate and said transfer station data

20 transfer interface facing surface.

44, The portable cartridge of claim 37, wherein said substantially flat
substrate comprises:
a termination of said flex cable mounted on said backing plate, and forming said

25 substantially flat facing surface, said flex cable coupled to said data handling agent.

45, The portable cartridge of claim 44, wherein said flex cable comprises a
plurality of lands coupled to said flat electrical contacts of said facing surface at said
termination, and wherein said flex cable is also coupled to a power input of said data

30 handling agent to provide power from said transfer station to said data handling agent.

46. The portable cartridge of claim 37, wherein said electrical contacts of

said substantially flat substrate facing surface are substantially flat.
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said substantially flat substrate facing surface conprise shaped cont 5ts.
48. A matching electrical connector, conprising: 5 a substrate confir}(‘)(ﬁ1 642005
to mate with and conpress a mating electrical connector, said nating

el ectrical connectopy CONPThEShEEhHR cAIrRBE VFR(dif PORUBNR s8ia GE@RBMcohats g @
plurality of individual protruding conpression nmenbers; and a circuitized
flexi bl e substdavlkstantiollnfatsiubsitate Gaing surfacasompuise shapedtongactur f ace t her eof
at |east one of said electrical contacts conprising at |east one el ongated
contact, said substrate positioned on to said el astoneric conpression

el ement such that a4gear AuhftatRg blo@FiBATcohtecion, wapmflg; W th said

protrudi ng conpression nmenbers, and with individual said electrical

contacts fegi st er el substatecoonfigened telimats Witlland derapressd thaping elegtticalyconnector,

conpression nmenhers. and with said at |east one el ongated contact .
Ceqr stereq wi gigns aEelhl chonp o sofinrisilHh TRBrR g Flding paving o
nmenbers; 15 saiwalgybelt (RliedRAVHBuding Wdnipétkioal émbleat dndCh NdrcviifzeacRexible
t hereof conprising: ~a substantially flat and stiff backing plate; and a
flex cabl e noSthsateohaving glepisicrl poptintnes a facing switgcsgtheeepll afulsast onei ef Faid
flat facin ; | i Q | : '
subst ant 1 &1 1y L Eearcons BuBridd's dotsing USRI RBaER B SO SRfned o,
Wit h sai d wat kaid ebdstdetricadmpesssion clenient amcvt\lllhtﬁars:t reancuidicestherdof BliRGoniactaith

n ri,.gin | on n i | ngated in a pattern at
Ceast  mat ohy A0 ROHAPACERDreR. MRS da 5ib: iG] CObeESSih CREABE: S
of said matiNg.e; - | : ' te 4S:
Fegi ot erod | n st SibClreRANAE ilividil ol lraliydiy Elma Rk o HeReR, o ith
mat i ng el ect r saidlat lcastvae engated coiait régisterdd vithaweraldjaeertwaiddhdizijuaceotrudiagd
I ndi vi dual protrudin compr ession nenbers of said mating electrical
connect or, an&oIPBreﬁﬂ‘%bmF@] &8sabl e substantially non-wi ping contact with
said at | gast one gli@ngriad hﬁﬂﬁgﬁ%ﬁbs‘t}intimar flatadih D SurPd R EhdrbrRonfpRBMGCt Or .
49. The matching el ectrical connector of claim48, wherein said electrical
30 contacts conpri s@sgutatialiynflatiand suff acking mate; ande mat ching el ectri cal

pads on whi ch ar e pf Se5aAaeafieRE &, S BhHAL b S0l Rl 3 A Bfa AT g
on said diffugiciny dvefacé;@nd 35 - 27

a plurality of electrical contacts on said substantially flat facing surface of said

20  substrate, configured to mate with said mating electrical connector, at least one of said
electrical contacts comprising an elongated contact which is elongated in a pattern at least
matching two adjacent said individual protruding compression members of said mating
electrical connector, and which, when said substrate is registered in face-to-face relation
with said facing surface of said mating electrical connector, is positioned to overlie two

25 adjacent said individual protruding compression members of said mating electrical
connector, and to make releasable substantially non-wiping contact with said at least one

elongated contact of said mating electrical connector.

49. The matching electrical connector of claim 48, wherein said electrical

30  contacts comprise pads containing gold.

50. The matching electrical connector of claim 49, wherein said electrical
contacts comprise copper pads on which are plated a diffusion barrier, and Type II gold
pads plated on said diffusion barrier.

35
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20 OCT 2005 51. The matching electrical connector of claim 50, V\/nereizrﬁ ﬁﬁf ?005
gold pads are plated to a thickness greater than standard. 52. The

mat chi ng el ectrical connector of claim48, wherein said electrical 5
contacts conpri se S COffeahM i : chwpg: e cal
connector of clai mpﬁ{g, wher el %b@g:g%%{srgc%ls%? ?‘g Pf:/h? PQ?b’sﬁEg&tglrna%aZ&%&d%ds
conpri ses: a arephitethtioiaghickfiess giedtef than staabdrd. nount ed on sai d backi ng pl at e,
and formng said to substantially flat facing surface. 54. The nmatching

el ectrical connector of claimb53, wherein said backing plate is arranged
to support said fles, cablene @aohiAatd@RicANdorrRcibf BPMith 4N vARRliA 88idfddcsged10
said flex cable term nation, when registered in said face-to-face relation,
t o t her ebys exeantactsi®@mpuaisd pagssiontathingpalladiuowar d sai d mating el ectri cal
connector facing surface. 55. The matching electrical connector of claim
48, wherein said substrate is arranged, when registered in said
face-to-face rel atis®m, torexehitclifg aBRirREA fRIERIGOWAT Glaiddl 48, MtheReh  said
el ectrical connector facing surface. 20 56. The matching el ectri cal

connect or of #ibsiaptially flaiselstpie comiprsest | east one el ongated el ectri cal

Clai m a8, wher i n' soeaniptp 8ol el DRGNS b R PhiiF bafe ART R Saic

conpri sesi@a sdvbpantidlymladicingrfade) el ectrical connector conprising: 1) an
el ectrical connector conpression elenent conprising: an el astomeric
conpression elenment having a plurality of individual protruding 30

conpr essi on nmenber s§4 and 8,eClhnhicHink| . ] La j.ng . cal
contacts on a facing surfage 5@%1%1%%%&1%{1 %P%‘%E?ro%lg? %‘fﬁn g%l ﬁﬂée{ﬂlegl&ar?ﬂi ?g‘%ﬂlhg
contacts conpplatsiingratget émsipport said|fler gablederarimitivatand te eanbnsiti s hppdied force to

positioned on sajd elastonerj.c c ression .el eqent such that a rear_ surface
thereof is i rpabcgh?)&gqb?g\}qmmgh?ra %trfs%}ﬂﬁﬁ?? g Sﬁ‘g‘rafg%eétf" ACSEsiationsto tgﬁ‘i?b%ﬂ‘?ft

i ndi vi duaks sadagh aplied esiks iowakd &%‘ﬁﬁﬁﬁéel@&ﬂba‘lTc@ﬁt?ééton&dﬁngcﬁﬁfa%ép0nd' ng

i ndi vi dual said protruding conpression -28 2 0 OCT 200

55. The matching electrical connector of claim 48, wherein said substrate is
arranged, when registered in said face-to-face relation, to exert an applied force toward
said mating electrical connector facing surface.

20
56. The matching electrical connector of claim 48, wherein said at least one

elongated electrical contact is substantially flat.

57. The matching electrical connector of claim 48, wherein said at least one

25 elongated electrical contact comprises a shaped contact.

58. An electrical connector comprising:

1) an electrical connector compression element comprising:

an elastomeric compression element having a plurality of individual protruding

30  compression members; and

a circuitized flexible substrate having electrical contacts on a facing surface
thereof, at least one of said electrical contacts comprising at least one 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

35 electrical contacts registered with corresponding individual said protruding compression
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“menbers, and with said at | east one el ongated contact registered with }Cwo 21
adj acent said individual protruding conpression nenbers; and 2) a nat i% 05
el ectrical connector elenment conprising: a substrate having a substantially

b oo ent : : ; ; _
at faci ng sunémaeas thareef salél“ﬁﬁ{(eﬁétrbné i’%‘ldi‘lg;aég %gf?%&t][l‘l%gfétegégbnﬁfth WS atdﬁaencgnsald

substantially flat and stiff backing plat e nounte

sai d backi ng phéivaluabprdtridingtemgpressiah merbbersrandal |y flat  faci ng surface;
and a plurality of ezéect rical hcontla(ét.s on sajd éubst antially flat facing
surface of said io“ubstASRaiching elecinieal connector elemient comprisingzal  cont act s
conprising an el ongat sehsAet RAnoMal ISt [ p fen -

mat chi ng two adj acent said indi V%U%Sﬂgﬁt&@ug?ﬂ?&%oﬁgrrfgcses?{S%&rgze@%rregﬁ%?gd
sai d el ast dnersuestiaghgamisesin el ement, and which, when said substrate is

registered in face-tq- . relation w.th .said facing surface of said
circuitized flexi blaceéué%%gl_[apépgg%ﬁélﬁﬁb&c P%BF"F?’@B‘# connect or conpr essi on
el ement, is positiomeflbxt abieSmoMREd Of shidhaBRind GRS, Al Brchigi sl Mtantially flat
protrudi ng conpressign nenbers and in rel easabl e substantially non-w"ping

contact with Jda6ine s#rfaceaid one el ongated contact of said circuitized

fl exi bl e substrate qf i : | nect.qr r essi el enent. 59.. An
aut omat ed dat a storg é&la%l%rgregféctt%%ir:rglr)?tgﬁgﬁg Ss@éugggﬂgggs%g?%sqr%eé’?&ﬂ‘ﬁg
portabl e dat a ssbursget least oné dfjesd electrieslsonace coMPALing af eRRQkted B¥Ad vhich is

gripper, said robot accessor for grippi nc% and transporting at |east one
sel ected sai d SJBIEREH B 3aPaiicsy talsastc Matchingg &Voi adiacents said: individeal dprovudingge

shel ves and a chbmppsish ndnderOBr A e[a@!oﬁ&ﬁﬁtyo rés?iBﬁaetl&R%rX gx{f%hfc Cgvihlﬂy id
coupling with respect to a 25 substrate having a plurality of el'tc T &4
contacts on assbdteteaistregibtened fih faceftadacegelntion adth saidhfaciagfsurfacd 6fF sibeitduatizd

nmounted in sai rtabl e data .qtqrage, cartridge capable of being engaged
by a | oader, cﬂ%ﬁg’?ﬁ §$1Ff ."“teaoﬁr.ﬁ?l hﬁ?ﬁﬁ‘q‘fﬁl (IR e tPRPES YL élméusawltmo ng
el ectricals COl&ba&i&&werhdj’acfaxﬁcdaﬂgindﬁt‘iﬂtfa?Eﬁ)tﬁlﬁﬁfg%fmpr I ofd Brgélﬁﬁérg lafidlin v\ﬂg%sgisfr?sa

arranged to match said portable cartridge el ectrica contacts
face-to-face sebstantighyHop-wiping sentactewith sadyatelegstoones lebmenated hewritany of said

bt "sai d at ot R Y A€ QIRERE O Bty SRORR Ry BB Eeeop Pl ng
conpression nenbers facing and in contact with said rear
59. An automated data storage library, comprising;
20 storage shelves for storing portable data storage cartridges
at least one robot accessor having a gripper, said robot accessor for gripping and
transporting at least one selected said portable data storage cartridge with respect to said
storage shelves and
a transfer station for releasably, repeatably electrically coupling with respect to a
25 substrate having a plurality of electrical contacts on a substantially flat facing surface
thereof, said substrate mounted in said portable data storage cartridge capable of being
engaged by a loader, comprising:
a matching circuitized flexible substrate having electrical contacts on a facing
surface thereof, said electrical contacts arranged to match said portable cartridge electrical
30 contacts when in a face-to-face relationship
an elastomeric compression element having a plurality of protruding
compression members positioned at a rear surface of said matching circuitized flexible
substrate and said protruding compression members facing and in contact with said rear
surface, individual said compression members registered with corresponding individual

35 said electrical contacts
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surface, individual said conpression nenbers registered w th correspd®iggg 205
individual 35 said electrical contacts -29 20 OCT 2005 a reference plate
for supporting said elastoneric conpression elenment and a | oader for

engagi ng said portaalr@fe&aé@pﬁ&%@ﬁgp&ﬁh%gaiéeesﬁgeﬁeesﬁagf;egsisﬁ Bf¥hR@d #ha T obot

accessor, registering said cartridge substrate ectri contacts In
face-to-face rel at adeadar fdr epgagingradid Iportaple idntasidragrechrfridgs iab Irecesweld Stamatseid

el ectrical contacts, and exertin 5 force on sai ortable cartridge
toward said fé%l?or%gacngF?rachglﬁtFmé%l%aﬁrr&MgﬁgS“BFtF"z%ie?‘?cgréqfi CPP@&E%WJ@E%%‘@% e
to cause sai drgatidreRlte seid hdatdhetpeciRuRTEd AbALIEIuERINY Q8¢risA cdn@bid i WREkifg a

conpression el enent between said matching circuitized flexible substrate

and said #fef orenea spidapastably eartsidee toward whidi faging sfaest ofbssidvowmtchéng circuitized

el ectrical co S.Qf id_ portagble cartri.dge substrate and said .
ol cotri cal conRmISsBhuds donl iR hoRaPP ehitifBCa gt I€kPmPRSs Hit Elaspmeric
t hereby form REmPressioeasadn®, betweRa bl Rahigt éitchtized ONBEBLe!l Qibstrate and said
t her ebet ween. 60. The automated data storage |ibrary of claim59, wherein
sai d el ectri casferepemplata {0 greateanen-wining fcentaeit between waidcelreigcali eantdcts e daid

fl exi bl e subs i ntal. /i n | d. H1...The aut onat ed
data storage #’Fﬁ%@? ;C gﬁ?a%ﬁs g‘iﬂ%ﬁg% a‘éﬁ?g‘rﬁgi ér%gégzqa‘%a(]j gc[o?lgaﬁgf %E Salg t ‘a‘f‘@ﬂ’gn%‘f"é‘r‘.‘i‘%?é‘
circuitized flflexibbd esubstiasd, r eeebgOiRmiingesa Crfyasbl)atpeaablehictlribe @hatdidn a
di ffusion barrier, and Type Il gold pads plated on said diffusion barrier.
20 62. The authdiEeB¥<Bata storage library of claim6l, wherein said
transfer station gold pads are plated to a thickness greater than

st andar ds.
60. The automated data storage library of claim 59, wherein said electrical

contacts of said transfer station matching circuitized flexible substrate comprise pads

15 containing gold.

61. The automated data storage library of claim 60, wherein said transfer
station matching circuitized flexible substrate comprises copper pads on which are plated
a diffusion barrier, and Type II gold pads plated on said diffusion barrier.
20
62. The automated data storage library of claim 61, wherein said transfer

station gold pads are plated to a thickness greater than standards.
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