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conpressi on connector nodule for use with storage

devices and a test carrier incorporating sanme. In
particular the storage device hag a flexible printed
circuit ("FPC') cable integral, or attached, thereto.

The invention is ideally suited to testing sub 3.5"
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of the app ation.” Tn al preci
manuf atthciied)dherets.esses, the produce manuf actured is
subject to certain quality control requirenments. This
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devices. I n the manufacture of storage devices, and 1n
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appreciated that the discussion is not an acknowledgment or admission
15 that any of the material referred to was published, known or part of the
common general knowledge in any jurisdiction as at the priority date of the

application.

In all high-precision manufacturing processes, the produce manufactured
is subject to certain quality control requirements. This generally involves

20 testing using one or more testing devices.

In the manufacture of storage devices, and in particular SFF storage
devices, there are a number of problems that the manufacturer is

presented with, such as the following:

~» Testing beds are typically designed for 3.5” storage devices.
25 Testing beds of alternative sizes need to be custom made which

delays the time to market of SFF storage devices.

e Some SFF storage devices only have an FPC connector

integrated therein. This poses further problems in that:



Some SFF storage devices only have an FPC connect or
integrated therein. This poses further problens in
wao bav/1g95Test i ng beds, as nentioned in the prevP@IISG2006/000136

point, are not designed to facilitate connection with

such FPC connectors; o The FPC connector has not been
designed to be robust due to the 4imted nunber of
connections it is expected to make in its Iifeti ne.

However, during testing the FPC connector y undergo
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Throughout this document, unless otherwise indicated to the contrary, the
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terms “comprising”, “consisting of”, and the like, are to be construed as

15 inclusive and not exhaustive.

In accordance with a first aspect of the invention there is a compression

connector module (“CCM”) for use with storage devices comprising:
e a connector housing;
e at least one connector pin mounted on the connector housing; and

20 e a flex clamp positioned such that a clamping portion of the flex
clamp overlays at least one of the at least one connector pins when

oriented to a closed position,

wherein, when the clamping portion is set to a first position a cable
connected to the storage device can sit on the at least one connector pin
25 and when the clamping portion is set to a second position force is applied
to the cable in the direction of the at least one connector pin so as to
reasonably secure a connection between the cable and the at least one
connector pin such that electrical signals provided to the at least one

connector pin can be communicated to the cable.



to the cable in the direction of the at |east one

connector pin so as to reasonably secure a connection
wheirresssia he cabl e and the at | east one connecPOr/SER006/000136

such that electrical signals provided to the at | east

one connector pin can be conmunicated to the

cable.Preferably, the flex clanp 4s positioned such

that the clanping portion overlaps all of the at |east

one caonnector pins when oriented to a closed position.
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15 In accordance with a second aspect of the invention there is provided a

test carrier adapted to be removable received in a plurality of test beds,

the test carrier comprising:
1. a carrier base;

2. at least one CCM as described in the first aspect of the

20 invention mounted to the carrier base; and
3. at least one host interface,

wherein each host interface is in electrical communication with the at least
one connector pin of a CCM and where, when the test carrier is received
in a test bed, electrical signals generated by the test bed are
25 communicated to any cables received within a CCM by way of its

associated host interface and at least one connector pin.

Preferably, the test carrier further comprises a slider operable between a
first position and a second position. With the slider located at the first
position the CCM has freedom of operation. However, in moving the

30 slider from the first position to the second position, the slider applies force



in a test bed, electrical signals generated by the

test bed are comunicated to any cabl es received
wowaonisesa CCM by way of its associ ated host i ne€r/$@z®6/000136

and at | east one connector pin. Preferably, the test

carrier -further conprises a slider operable between a

first position and a second positjon. Wth the slider

| ocated at the first position the CCM has freedom of
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seconq_ crOﬁs-_sec_ti on of the CCM shown in Figure 1. ]
he foliowing invention will be described with reference to the following

drawings of which: ;

15 Figure 1 is an isometric view of a CCM in accordance with a first

embodiment of the invention.

Figure 1a is an isometric view of a first cross-section of the CCM shown in

Figure 1.

Figure 1b is an isometric view of a second cross-section of the CCM

20 shown in Figure 1.

Figure 2 is an isometric view of the CCM shown in Figure 1 in its first

position, the CCM having a FPC cable received therein.

Figure 3 is an isometric view of the CCM shown in Figure 1 in its second

position, the CCM clamping a FPC cable received therein.

25 Figure 4 is a partly exploded isometric view of a flex clamp used in a CCM

shown in Figure 1.

Figure 5 is an isometric view of a test carrier in accordance with a second

embodiment of the invention.



Figure 2 is an isonetric view of the CCM shown in

Figure 1 inits first position, the CCM having a FPC
weaba3ssecei ved therein. Figure 3 is an isonmetPCTSGL000000136

of the CCM shown in Figure 1 in its second position,

the CCM cl anping a FPC cabl e received therein. Figure

4 is a partly exploded isonmetric qiewof a flex clanp

used in a CCM shown in Figure 1. Figure 5 is an

isonetric view of a test carrier in accordance with a

second @B SisrhisoptetiiG yievhokihe tost FArgaF ghewndn Figure 5 in its first

! SO@?B%EIOW Y% st tcté?rléleﬁéwfngsé 'SHF §{b°r§’8%'ad\}.ivﬁgeggﬁt§é FPC cable

init I'rst 03| i on carrier
storagidztadleadtmamicxh a FPC cabl e attached thereto.
Figure 7 is an isonetric view of the test carrier

shown FigurEi D enSisbimeltics vRAE onthd asstt dtfier BA8WhERt Figure 5 in its
carrier having a SFF storage device with a FPC cabl e

at? acﬁéaom%@péltl@n theglast carres fzaawmgan%lffus@rag@mwcaawnth a FPC

t est [ I tiple SFF storage device
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| NVE accorda nee wi t h

| nventidie hisr &Y RoNEEE Y B3 ok Ak Ve BuifPiq SEF storage
CCM 1QecieanestiRpcapaiiizect or housing 12 and a flex

clanp 14. The connector housing 12 has a set of

connemansdéwm@mMEm@mﬁmmmNﬁw ace 18 of

t he connector housing 12. The set of connector pins 16

afg affd %%@r‘aﬁh& prth tfl?ét%b?@irr@ﬁto?rtﬁ? ﬂﬂleWﬂSnttHQre is 2 CCM 10

surface hi's manner connect or

16 ar esfshummmﬁlgune t.of heu€CAL & 0L8ompeisds aomsmﬁcmmr housmg 12
pin 16 ack ﬁ&hitself to allow for soldering to

a ci r@Uﬁta 6%?6% ich the CMM 10 is to be nounted.

The ¢ iguration of the
(me c%nnectormousing 12 has a set of connector pins 16 provided on an

exposed surface 18 of the connector housing 12. The set of connector

15 pins 16 are arranged in an alternating pattern on the top surface 18. In
this manner, two rows of connector pins 16 are formed on the top surface
18.

Each connector pin 16 curls back on itself to allow for soldering to a circuit
board on which the CMM 10 is to be mounted. The configuration of the

20 connector pins 16 are shown graphically in Figures 1a and 1b.

The connector housing 12 also has opposing ends 22a, 22b. Provided at

each opposing end 22a, 22b are chamfered guides 24. Adjacent the

chamfered guide 24, at opposing end 22a, is a cylindrical protrusion 26. A

rectangular protrusion 28 is positioned adjacent the guide 24 at opposing
25 end 22b.

The flex clamp 14 comprises a cylindrical retaining portion 30 and a
clamping portion 32. The cylindrical retaining portion 30 is hollow with an
opening 33 at one end. At the other end of the cylindrical retaining portion
30 is a cylindrical recess 31. Separating the cylindrical recess 31 from the

30 opening 33 is a solid portion (not shown).



connector pins 16 are shown graphically in Figures la
and 1b. The connector housing 12 al so has opposing
wepes/ 1288 22b. Provided at each opposi ng end PREHSGRBH000136
are chanfered gui des 24. Adjacent the chanfered guide
24, at opposing end 22a, is a cylindrical protrusion
26. A rectangul ar protrusion 28 ig positioned adjacent
the guide 24 at opposing end 22b. The flex clanp 14
conpri s ndrical, retaining portion 30 an
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ot her ng por
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shown)Thd ¢ty pSrion B2 iB®fairhikdirsdizn ar@shBpe 36 the top surface 18.
attached thereto is adapted to be received within the

cybi N icenktrigiRy tHengOMPH0l #ie %glhned}lébl%}] Pétﬁﬁﬁﬁ% Ip%flnd?%oqs aligned

rectangul ar recess 38 prOV|ded anpi ng
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t he coneepbaingh8disf e dirkiiehl fétéhld&?oﬁﬂoﬂnm BGch that the torsion
portion 32 is spaced fromthe top surface

pl ungé&Pring %@smﬁd ﬂ@weidsetbe\myilndmpal pECtH RN ia@ 33 of
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t &0 si dives gylindyicaé retaininge pottinnardds is Hbeoypositioned| such that the

Phen SRR B bt Fadklved Vil hedMRideetfecse 31. 1n tis

36 i s positiehy ek wWrsibhrspring 3¢ cbRdictL e sERESSHBNL- Coimpression of
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Compression of the torsion spring 36 is then relaxed causing the flex

clamp 14 to be securely retained to the connector housing 12.

The embodiment will now be described in the context of its intended use
20 with a FPC Cable 40.

The FPC cable 40 in this example comprises a series of multiple flat
electrical conductors laminated between layers of flexible polymer
materials. The ends of each flat electrical conductor has an expanded
[conductor] surface area. This expanded surface area is hereafter
25 referred to as a pad. The FPC cable 40 has a width substantially equal to

the distance between the chamfered guides 24.

The CCM 10 is wired such that electrical signals can be provided to, and
received from, the connector pins 16. The FPC cable 40 is then

positioned such that it is above the exposed surface 18. The FPC cable



Conmpression of the torsion spring 36 is then rel axed
causing the flex clanp 14 to be securely retained to
wo b@7asasnect or housi ng 12. The enbodi nent wi | | PODSGIN6/000136
described in the context of its intended use with a
FPC Cabl-e 40. The FPC cable 40 in this exanple
conprises a series of multiple flat electrical
conductors | am nated between | ayers of flexible
pol ymer materials. The ends of each flat electrical
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(Fi gUIndesld?Vint & C@h' n'e%ﬁ+ réfe%irﬂ:'fa t%htgrpe{ otéa%{']li gf%vel through

inits open position).
t 0t heothested pires 16 iamd, frolhnetheyd: tan thie pads rofttiaé A cable 40. This

B t aden 1By e, B, A0t ApE s PuRRAR SVaich JRRCEE LoReble 40 is
Wit h ohfBoee!tebeteBtetbas fAtufeanect ion, el ectrical
signals can travel through connector pi ns 16 and from

ther e | cbBRIPRESWIH at iscdndCerm ?@%ﬂmﬁ@h%ﬁ%‘ﬁg}&c’mem is a test

al l ows the SFF device (not s
cabl e Cﬂlmersmibnh‘eﬂteedmbodbnemt&#tcwm s Fiorme sy, dlde tést carrier 100 is

f th
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In F G etesf camer t188tcan{%)lrnJrslegIra carrler gase 102, a slider 104 and a CCM

10 as described in the first embodiment of the invention.

The carrier base 102 has a recessed area 106 and a host interface printed
circuit board assembly 107. The recessed area 106 is sufficiently sized

20 and shaped to receive a SFF storage device. Two “C"-shaped sliding
channels 108 sit either side of the recessed area 106. In between the two
sliding channels 108 is a rear abutment 110.

The host interface printed circuit board assembly 107 is adapted to
interface the 3.5” test bed apparatus (not shown). When connected to the

25  3.5" test bed apparatus, through circuitry also not shown, electrical signals
generated by the test bad apparatus can be conveyed to the SFF storage
device via the connector pins 16, 20.

The slider 104 is positioned such that a portion thereof is received within
two sliding channels 108. When set to a first position, the slider 104 abuts
30  the rear abutment 110.



for a single unit 1 inch SFF storage device. The test

carrier 100 conprises a carrier base 102, a slider 104
w@apw7a3%G0M 10 as described in the first enbodi PENSGLNG6/000136

the invention. The carrier base 102 has a recessed

area 106 and a host interface printed circuit board

assenbly 107. The recessed area 196 is sufficiently

si zed and shaped to receive a SFF storage device. Tmo

[ nnels 108 sit either side of
recesgﬂ'ga V‘i‘%’( % B%téWe@He’ftH'@ W8 tBereinng @ﬁanﬁl f@ the first
ot 1 cuPOHsEe e E@f‘%ﬁ%%%%@&%‘é?‘ga*%%ﬁéﬂ i Sk Yfibshape to

3.5" tthstredesdedmraa 406s (not shown). Wien connected to
the 3.5" test bed apparatus, through circuitry al so

not sHhihansliddretd4 Ifmﬁiersctcgﬁpdlﬁsgaﬂﬁrﬂilém 1Wah@ﬂ1dl@iﬁ§ fingers 116.
bad agﬁ\ﬁr atus can be conveyed to the SFE stora

devi ce NG Bandle ti¥hisRasifonsid.at ae‘reezend 2y @ﬁ ﬁf@ea?hdeMle The end
IS po c h f e

w tpi e 08F, At bt e oo BhLBReHCT10E: Tl LREFhYTHhoers 116
posi t iextend farms rthezlshddrOét abpldastloﬂnesubhalhaaméyrpmwde sides to the
110. Tg;ee @j 104 al so has an aperture 112 therein.

When Q'e't the first position, the aperture 112

substantially corr onds in size and shape to th
recesse® af-*e%ndl@mbﬁeegt o dhe tipyention Mak nevmbe; de%crdped in the

hq\@dl %oﬁ{é%t%ﬁ%é‘fyllgw C#qu@l%s 116. The handle 114 is

posi tion ree of the slider (ie. The

nol i 15 PraePRdinditdhe s [acB OB e 21'FPC connector

posi t |(nxmt shiwim)t pratvidedethepsavi decairdingly! antFF@CQGMIel@s attached to
The s g:d nbodi nrent of the invention will now be
descr it SRSt HRINoANt MRPTOBIRtRAMRYINGK spiptienship, such as

this enhefbmBlt cobhifectbis, SOBER BEWndRinoR heBsrsdh SiEifed in the

connect or
15 art. When so attached, the pads of the FPC cable remain exposed for

receipt into the CCM 10.

In its first position as shown in Figure 5, the aperture 112 remains empty.
The SFF storage device to be tested, with FPC cable attached, is inserted
into the aperture 112. In doing so, the FPC cable is orientated to overlap

20  the exposed surface 18 of the CCM 10 — with the help of the chamfered
guides 24 as required.

Once the SFF storage device is received within the aperture 112, the
tester moves the slider 104 from the first position to a second position.
The tester may do this by personally gripping the handle 114 and effecting

25 the movement of the slider 104. Alternatively, the tester may employ
another mechanism, such as a robotic arm, to grip the handle 114 and
effect the movement of the slider 104.

Movement of the slider 104 form the first position to the second position

causes the following:



(not shown) provided thereon. Accordingly, an FPC

cable is attached to the FPC connector using an
wapprogsi@t e mating rel ati onship, such as nal ePEE8GLO6/000136

connectors, as would be known to the person skilled in

the art. When so attached, the pads of the FPC cabl e

remai n exposed for receipt into tthe CCM 10. In its

first position as shown in Figure 5, the aperture 112

remai ns enpty. The SFF storage device to be tested,

wi th FPC c@b$hace Fagkated Petweribiiealiien 404 Radaiher ieer @butment

112. In doiyng.so, the FPC cable is orientated to

overl ap the ekposed surface 18 of the CCM 10 - with

t he hel p of e chanf er, ui des, 24 requi red.. On .
the Ser . opiijio SB3FCT 76 RBLEVIBE SET tbReTeies e holding
112, the t gpgers 19/ ffer 6t & dﬂrﬁ?eﬂa@fb WhiHSFH $tdfage device is
position to a second position. The tester may do thi's

byS per sonalngegtestinsy t he handl e 114 and effecting

t he novenent of the slider 104. Alternatively, the

test er nay perpbdiopeasiidend04nearhes fistly sintd castaat withathiecclamping

arm to grip the hapdle 114 and effect the nmovement of
the slider PREPN %&?E fexelapy 14y iFyethel movesientithen causes the

first posi ﬁ‘lb?rblérﬂgthf 16 §o0e 'tttjh%nplﬁﬂgére%.dft ﬁﬁ\la{gs its second
follow ng: a space Is created between t sl'i der 4
and the regosiibot kwantubdlp; sutivlndoveméntesudts lihbthe flex clamp 14

oyerlay the SFF storage device.. . The hol di fi.nger I
1€ then abetting HLAEmEcondRastion, allewing, 15 sidetqad de sit in
I's under t pgkitioAfer B toP bf tHEfIEX CRPAp 44 FINTBS shown in Figure
firstly, into contact with the clanping portion 32 of

the flex cifanp 14. Further novenent then causes the
flex clanp 14 to rotate about the plunger 34 towards
i ts s¥Vdinthepdisier i104. sitting muealthe fops ot thenfbealantp A4 stietfiex clamp

int hq4felpep)ﬁeglpare sulré' to the FPC cable 40. This pressure allows the pads
15  of the FPC cable 40 to form a solid connection with the connector pins 16
of the CMM 10.

When so connected, as described above, signals generated by the test
bed apparatus can be conveyed to the SFF storage device via the

connector pins 16, 20 and the flex cable 40.

20  After testing, the SFF storage device can be removed by reversing the

procedure set out above.

A further aspect of this embodiment of the invention is that the whole test
carrier 100 may be removed from the 3.5” testing bed at any time without
need to remove the FPC cable from the CCM 10. In addition, the SFF
25 storage device together with the FPC cable can be removed from the test
carrier without the need to remove FPC cable from the FPC connector of
the SFF storage device. In this manner, the number of
connect/disconnect cycles the FPC connector must go through is greatly
reduced with an appropriate corresponding reduction in risk of breakage.



settling in the second position allow ng the slider
104 to sit in a position over the top of the flex
w@bk@mp3dsdo This is shown in Figure 7. Wth thePGI/56m06/000136
104 sitting over the top of the flex clanp 14, the
flex clanp 14 applies pressure to the FPC cabl e 40.
This pressure allows the pads of {1he FPC cable 40 to
forma solid connection with the connector pins 16 of
the CMM 10. When so connected, as described above,
si gnal s H&ehetis keiappreciaied bytthe eersgpskitiedis therarbéhat the present

i ns. 16, rogrhfis e P REURERpBSalipdhub BatiPR It perticutar the
SFF st or fiffewdiry baditional ReatiONRY By ih€PbRitEd thMBrm yet further
procedure set out above. A further aspect of this

embodi meRMbEHIN@RES| nvention is that the whol e test
carrier 100 may be renoved fromthe 3.5" testing bed
at Sany tendhe Cddt1heeay the madifie tdeadapC FRO| catfieoof different

the CCM 10. In addition, the SEF starage deyic

t oget her WCPHHQW@%QE’%?%%%%@&HE%@ ?&ﬁ%\’f@@ ?dﬁ‘?t@@m 10 may be
test carri gfodiiddesindili€e REGRFiAg RTINS SPSomARS

the FPC connector of the SFF _gtlo%age devﬁ:}g) I'n tth@gnaG’ 20 to
manner, t hdhafighown igfthegaspeestivei ligaresect cycl es the

FPC connector must go through is greatly reduced with

an appr opr iAdieenativetye spdandionjunictidne theoCGM 10 skayohiso be modified

br eakage. |t shoul d appr eci at by the person

sﬁ&l | ed i ntt? ﬁ@c%{?ttcegiﬁoﬁ g‘ll?'ﬁé Ilﬂrbgéﬁ'tgqbr'ﬁ/%nti on i s not
limted to_the enbodi ments described. In particular
the fol | bwilhg ch@afereshavides 24uney beegmitiedi ncor por at ed
to formyet further enbodi nents: The CCM 10 may be

modi i ede t d hadepineeRE pinblEsmaly kb Bfranged in differing configurations

confi guration o th escy,i bed. For, exanple, the CCM .

10 may be it&)d' fe%oe[cg‘%qfdpu aacl%ﬂ"ief @ﬁﬁﬁﬁpwo?hown in the

connect or pcBSmpanyiRE figures. For example, a single row or triangular
15 pattern configuration could be used in place of the alternating row

configuration shown.

e Similarly, the connector pins 16 may take a different shape to the
configuration shown in the Figures. For example, the connector
pins may take an “L” shape with the smaller side being exposed for

20 connection to the FPC cable and the longer side being adapted for

connection to the test carrier to which the CCM is to be mounted.

e Other forms of connecting the flex clamp 14 to the CCM 10 may be
implemented. For instance, the flex clamp 14 could be an integral
part of the CCM 10 or could be connected to the CCM 10 by way of

25 - a round metal pin extending through the internal hollow of the

cylindrical retaining portion 30.

e The flex clamp 14 may be attached to an external housing in close

proximity to the connector housing 12.



that shown in the respective Figures. Alternatively,

or in conjunction, the CCM 10 may al so be nodified to
wa@ewepsIsembl es ot her than FPC cabl es. The chardBs@z06/000136

gui des 24 may be omtted. The connector pins 16 nay

be arranged in differing configurations to that

specified in the above descriptigp and shown in the

acconpanyi ng figures. For exanple, a single row or

triangul ar _lpattern configuration could be used in

pl ace of ®t Hdealesk cautaritPl maya@fadgp’mt tOohe disednin storage device

hape 1o’ t HEBL ARG TFuRe 1R ol S olrte: B 18pShan the 3.5

exanpl e, tHDDasstee Ak nériton@BYadoike an "L" shape with
the small er side being exposed for connection to the

FPC cabl ¢ ang ’ée%e da‘PP&e"IO@tﬂgY bc?éé%\%lﬁ?%:ccﬁge%olrasg% devices 40

connection to t test carri
beSnount ed.otheitthan Skdr storafe denivest ilhghdnlﬂd Hd enderstona however,

ekt he T B o AL Bt 5 O storage

or coul d bgegpegected to the CCM 10 by way of a round
metal pin extending through the internal hollow of the

cylindrigalt The® éﬁ%l%hn%)r‘ﬂﬁ:{ %i6oﬁ]a§/obe (ﬂﬁlgugd( s%l ggmcolé’las the flex

may be atta &rnalyhoast I'n"cl o

proxi mty toarmpd4doranst positionisi ng 12. The test
carrier 100 may be adapted to be used in storage

deyi ce testfe COM $0 h‘?éy éSk‘&htémt @Iﬁ:,twtﬁﬁgs oA BEFROWN to the person
e

than or less than th DD tester unit nentioned
above. Thékﬂleétlndaf%ra@rto]MQVIdﬁyarb@p@d@@n%e gannestion between a

storage de S, .t .

shoul d be. (ragr ofSER s BladrafYor it RURBFYERY 155 Tedr intemaly

particul ar oswmaimlally)t wyntiotheu F@CNicabISFRS g ror@aitry must also be
capable of handling the appropriate communication protocols as

15 required by the type of SFF storage device being tested.

e In a variation of the second embodiment, the slider 104 may be
provided with retention clips that engage suitable retaining
mechanisms provided for on the carrier base 102 when the slider
104 moves from the first position to the second position.

20 Alternatively, other forms of retaining the slider 104 in the second

position may be implemented.

e The carrier base 102 and associated components can be modified
from that described in the second embodiment to allow for multipie
SFF storage devices to be tested using a single carrier base 102

25 configuration.

e The open position described above may not be representative of
the flex clamp 14 being extended to its maximum open position.
Similarly, the closed position may not be representative of the flex
clamp 14 being placed at its fully closed position. Instead, the open

30 position only need represent a position where the FPC cable may



devices. The torsion spring 36 may be configured so

as to bias the flex clanp 14 to a first position. The
w@aNrAsmay contain circuitry as woul d be knownCT/8G100€000136

person skilled in the art to provide an appropriate

connecti-on between a tester interface provided for in

the carrier base 102 (either intgpnally or externally)

and the FPC cable. Such circuitry nust al so be capable

of handling the appropriate communi cation protocols as
required b?)et FeMeYek feamsie §@Madl. ddwa clossdi pgsition only need

St der 104 90y R0t AsitisBhof PRSRNR ORI prdiFC cable to

engage sui tfcahh ) reets@mafbm@eaa@mmuonrwwééd th®pad8 of the FPC
the carrier base 102 when the slider 104 noves from

the first saBlaarshtheocannectrddnsl 1fositi on.
Al ternatively, other forns of retaining the slider 104
i n5t he secdhe 1;@ets cairien may bbeadapied tefadlitate e testing of multiple

carrier base 10 nd associ at ed onent be . ver
hodi fied 1 PHAg éf BViReS ISR d $nglE et contioaloR;Sightly modified
to allow f gioniruthiat Pd&EscPbEdS BBBIEE HRVAES ewolRl e t\ﬁéﬂ 8fithin the
using a single carrier base 102 conflguratlon The

open posi t c8pakibiies abdbeaprrsennglgliathin ke art. Flgure 8 shows an
repr esent atek%% % of@l? ﬁé‘%(s@a?h{?ram bei ng extended to

its maxi mum op &N p05| I on rly, the closed

posi ti.0 e represe ive of the fl cl anp

30 et dchugter (G ERRIRCE by e Rasot e, hofEhart that the
t he OW&ﬂuF&SdéSc@Bea fﬁb\bvée%ef@ ﬂb?ﬁﬁiﬁlﬁ%@@ﬁuén&é’ ea 15 Bombined
t he FPC cabl e maybe renoved fromthe

cl osedP f81 Yﬁtcfhﬁéﬂ'l gmhedimentp of deminvgntieori t i on where
pressure is applied to the FPC cable to forma

reasonably secure connection between the pads of the

FPC



cabl e and the connector pins 16. The test carrier may
be adapted to facilitate the testing of nultiple
WG t@rasggsidevi ces using a single slider confi guPelt/861006/000136
slightly nodified fromthat described above, but as
woul d be well within the capabilities of the person
skilled in the art. Figure 8 sho an exanpl e of such
a test carrier. It should be further appreciated by
the person skilled in the art that the features
descriWedlabBve, where not nutual Iy exclusive, can be
conbined to formyet further enbodi nents of the
i nvent’.oA. wengirassion 1 comecinprmedillen foonueet with nettuhge devices
for use with.storage devices conprising: a connector
housi ng;C%mpr'ﬁ'Qgt one connector pin nounted on the
connector housing; and a flex clanp positioned such
that a cl ar?p?‘?fﬁ‘e%@f?rt BN the flex clanp overlays at
| east one of the at |east one connector pins when _
orPent ed t @tipast eseropnsriar oin mawsied an theeanpeeior housing; and
clanmping portion is set to a first position a cable
connect ed toflekelampr pogitioead sacbathatia clamping artion of the flex

| east one cgnnector, pin, and, when_.the anpi n orti,on .
Shoet o SO GhaRal Pt RAS: POS Be bCaElsART bR BRhéSF pins when
cabl e i n t heicttddeet 4 eldsel ﬂd@ﬂioﬂt, | east one connect or

pin so as to reasonably secure a connection between

the cabl ghargh t WReAlthbe@anpARE peRITIE R ?%tag %oﬁllg? boshidh a cable

el ectrical signals provided to the at
cdfinect oeoiplastechto the stonagmidesicedarosit e thetatdeagt one\connector

conpressji.an ¢ t.Qr ule for. use with storage .. .
devi ces @g?&@?’ﬁgﬁttﬁe&@%ﬂi”ﬂ p?/ﬁt@PéS tssfl%ﬁ(? ?e%?cglngrﬁ)oﬁ'téo” force is
posi ti ongsblizdad the@hbldia wbaiRiclien R tid aNcB¥Ebh@REnAdtor pin so
of the at | east one connector pins when
as to reasonably secure a connection between the cable and the at
least one connector pin such that electrical signals provided to the at

15 least one connector pin can be communicated to the cable.

2. A compression connector module for use with storage devices
according to claim 1, where the flex clamp is positioned such that the
clamping portion overlaps all of the at least one connector pins when

oriented to a closed position.

20 3. A compression connector module for use with storage devices

according to any preceding claim, where the flex clamp is removable.

4. A compression connector module for use with storage devices
according to any one of claims 1 to 3, where the clamping portion of

the flex clamp is removable.

25 5. A compression connector module for use with storage devices
according to any preceding claim, where the at least one connector pin

is resilient.

6. A compression connector module for use with storage devices

according to any preceding claim, where the at least one connector pin



oriented to a closed position. 3. A conpression
connector nodule for use with storage devices

w@ewonshismg to any preceding claim where the fPErRSGL@6HIMO0136

is renovable. 4. A conpression connector nodul e for
use with storage devices according to any one of
clains 1 to 3, where the cl anpi ng portion of the flex
clanp is removable. 5. A conpres$dion connector nodul e
for use with storage devices according to any

precedi pg a"ﬁ'ggﬂ }ﬁ‘%\rne a'it@ﬁ”neﬂﬁﬂ L e85t c %&Qﬂﬂﬁ%@rthe' Bonnector

is resilient conpreSS|o conne le f
use MAthOBﬂDgage devi ces according to any precedi ng
claim where the at | east one connector pinis arranged

i n ary.ajt eongdresgdon ovowmsdtdlgunedilen fon ddee withngerdye devices
housing. 7 . A conpressign connector nmodul e for use

with st apwélr@etwaswra@@@na.dﬁm rﬂ}ﬁrqﬂm@wmg amigrag guides
O?rthernﬁmci r%déé“%'ﬁftﬁée rﬁ’u‘é’ 5@%15‘%? C?t?;gﬁiegeﬁdapted to

t he connec ousi ng, e gul
facili tmodltqﬁeqodsntmmunggoﬁhetdabla:albIt@thmatleashmatomrmm pins.
one connector pins. 8. Atest carrier adapted to be

renp\@bAeteseesiries thdaptéd b beatdniovatile résdiveeds a pligality of test
test carrier conprising: a car rier base; at |east one

CCM as e@%rth%&stmrrsmwom@smg clains 1 to 7; and at

| east one host interface, wherein each host interface
is in el eae¢argal baggimuni cation with the at |east one
connector pin of a CCM and where, when the test

darrier i satlestonedCCM as destribeddn aely ererofcddins Hitm¥ sand
generated by the test bed are comruni cated to any

cabl es r eatiesstl onetHoishinder@dd, by way of its associ ated
host interface and at |east one connector pin.

wherein each host interface is in electrical communication with the.at
least one cbnnect‘or pin of a CCM and where, when the test carrier is
received in a test bed, electrical signals generated by the test bed are
15 communicated to any cables received within a CCM by way of its

associated host interface and at least one connector pin.

9. A test carrier according to claim 8, further comprising a slider operable
between a first position and a second position, such that, when the
slider is located at the first position the CCM has freedom of operation

20 and when the slider is moved from the first position to the second
position, the slider applies force to the clamping portion so as to move
and maintain the clamping portion at its closed position when the slider

reaches the second position.

10.A test carrier according to claim 9, further including releasable
25 retention clips mounted on the carrier base to facilitate maintenance of

the slider at the second position.

11.A test carrier according to any one of claims 9 to 10, wherein the
carrier base has at least one recessed portion, each recessed portion

adapted to receive a storage device under test and the slider may also



9. Atest carrier according to claim@8, further
conprising a slider operable between a first position
wa@ee7a3second position, such that, when the sl|PCESG2®6/000136

| ocated at the first position the CCM has freedom of
operation and when the slider is noved fromthe first
position to the second position, the slider applies

force to the clanping portion séas to nove and

mai ntain the clanping portion at its closed position

when t hﬁlcﬁJde@%olcﬂlﬁ?Cff‘hééré e Qlﬂ? é38§ﬁ1ﬁ%)ieﬁm§| bPeetd Fetstorage

carrier according To Cl a|m

r el easafieyces rensivashwithingbe ﬂblﬁasédnemed:dfseedamrilcm base

to facilitate mai ntenance of the slider at the second

posi tiDA. testicaricestcading & aag onedifrgaits any 1dnevheke the slider
cl ai ns g to %%Q @?gﬁ%ln the carrier Ease has at | east

one recB2&& NGHA agilifate maewraert peMessh theidissteand gsecond
rgcei vepgsifib®y age devi ce under test and the slider may
aIsoincPudes hol di ng fingers for providing a danpening

forc Lngthe 3t

| cast  Re o ET BoABNL S ARABRECH Yoy €712 where the
accor di clgrrtpmgapyrtmnmfdhe cbaipressfort coddsctvheroguldie biased to the
slider has a handle to facilitate novenent between the
first afRFEBEYHApositions. 13.A test carrier

accordlng to any_one of claims 9 to 12, where the

cl anpi4n PRSPPSO Cﬁﬁ%e%@hm%&ﬁi svbsiantiedy s mesariked herein
i1 bi asgfl pggp%}ge%q@[upgf gn. 14. A conpr essi on

connect or sub |y as described herein

Subst S e Sl S s o pRr RN RIGfEe to figures
figures5%o 80 8.



