1 " Conpression Connector Mdule for use with Storage Devices and a
Test Carrier incorporating same” FlIELD OF THE | NVENTI ON The present
invention relates to a conpression connector nodule for use 5 wth
storage devices and a test carrier incorporating sanme. In particul ar
the storage device has a flexible printed circuit ("FPC') cable
integral, or attached, thereto. The inventjon is ideally suited to
testing sub 3.5" inch storage devices, hereafter referred to as
small formfactor ("SFF') storage devices in a 3.5" 10 hard disk
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BACKGROUND TO THE INVENTION

The following discussion of the background to the invention is intended to
facilitate an understanding of the present invention. It should be
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 generai 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 invoives

20  testing using one or more festing 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:



integrated therein. This poses further problens in that: 2 o0 Testing
beds, as nentioned in the previous point, are not designed to
facilitate connection with such FPC connectors; o The FPC connect or
has not been designed to be robust 5 due to the limted nunber of
connections it is expected to make in its lifetine. However, during
testing the FPC connector may undergo a nggber of connect/ di sconnect
cycles - thereby increasing the risk of breakage of the FPC
connector. 10 It is therefore an object of the present invention to
overcone, at least in partb, FBategdeds) s afentlbmecafmihermatubu@pdmt are not
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10 It is therefore an object of the present invention to overcome, at least in

part, some or all of the aforementioned problems.
SUMMARY OF THE INVENTION

Throughout this document, unless otherwise indicated to the contrary, the
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:

« a connector housing;
* at least one connector pin mounted on the connector housing; and

20 » 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 {o 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.



reasonably secure a connection between the cable and the at | east one
connector pin such that electrical signals provided to the at | east
one connector pin can be comunicated to the cable. 3 Preferably,
the flex clanp is positioned such that the clanping portion overlaps
all of the at |east one connector pins when oriented to a cl osed
position. The flex clanp may be renovabl e. 3AI ternatively, the
clanping portion of the flex clanp may be Tenovable. 5 The at | east
one connector pin nmay be resilient, thereby mnimsing the potential
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the invention there is provided a test carrier a _
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The CCM may be provided with chamfered guides mounted to sides of the
connector housing, the guides adapted to facilitate positioning of the cable

on to the at least one connector pins.

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 connecior 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



25 conmmuni cated to any cables received within a CCM by way of its
associ ated host interface and at |east one connector pin. Preferably,
the test carrier further conprises a slider operable between a first
position and a second position. Wth the slider |ocated at the first
position the CCM has freedom of operation. However, in noving the 30
slider fromthe first position to the secongd position, the slider
applies force 4 to the clanping portion so as to nove and naintain
the clanping portion at its closed position when the slider reaches
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The clamping portion of the CCM may be biased fo the open position.

BRIEF DESCRIPTION OF THE DRAWINGS

The following 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.



position, the CCM having a FPC cable received therein. Figure 3 is an
I sometric view of the CCM shown in Figure 1 in its second position,
the CCM cl anping a FPC cabl e received therein. 25 Figure 4 is a
partly exploded isonmetric view of 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 enbodi ment of the_ invention. 5 Figure 6 is
an i sonmetric view of the test carrier show?®in Fi gure 5inits first
position, the test carrier having a SFF storage device with a FPC

cabl e attached tFﬁQllIletEDLSdﬁISUﬂh@tI‘ié view i thes e tarrier s{thﬂﬂfFighfe 5 @sits first
carrier shown in Figure 5 in. its second_position, the test carrier

having a SFF st orR&y ‘an#?%ées\hcﬁﬁleé W9 89 e sirage ideyiCenwitie @oF PG cable

Figure 8 is an i samRhéd therkew of a test carrier having nultiple SFF
storage device testing capabilities. PREFERRED EMBODI MENTS OF THE
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Figures la and 1b.
10 In accordance with a first embodiment of the invention there is a CCM 10

as shown in Figure 1. The CCM 10 comprises a connector housing 12

and a flex clamp 14.

The connector housing 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  connecter 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 end22b.

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. Af 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).



The connector housing 12 al so has opposi ng ends 22a, 22b. Provi ded at
each opposing end 22a, 22b are chanfered gui des 24. Adjacent the
chanfered gui de 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 clanmp 14 conprises a cylindrical
retaining portion 30 and a clanping portion 32. The cylindrical
retaining portion 30 is hollowwith an opening 33 at one end. At the
other end of the cylindrical retaining portion 30 is a cylindrical
recess 31. Separ & png[gtehetlcmh/ingdar torsibn rs@qag S363étta‘chemthéréto BOackipeet ftgbe
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to align with the rectangul ar protrusion 28. Conpression of the
torsion spring 38°PEORNER PEIALSRINGHR |°ﬁ@taPFFeth?I9®Ud portion. Compression of

the torsion spring 36 then allows the plunger 34 to retract into the
cylindrical retaining portion 30. Foilowing retraction of the plunger 34, the
15 cylindrical retaining portion 30 can be re-positioned to allow the
rectangular recess 38 to align with the rectangular protrusion 28.
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
glectrical conductors laminated between layers of flexible polymer
materials. The ends of each flat electrical conductor has an expanded
fconductor] surface area. This expanded surface area is hereafter

25 referred to as a pad. The FPC cable 40 has a width substantiaily 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



clanp 14 to be securely retained to the connector housing 12. The
enbodi nent will now be described in the context of its intended use

20 with a FPC Cable 40. The FPC cable 40 in this exanple conprises a
series of nultiple flat electrical conductors | am nated between

| ayers of flexible polynmer materials. The ends of each flat

el ectrical conductor has an expanded [cond?ctor] surface area. This
expanded surface area is hereafter 25 referfed to as a pad. The FPC
cable 40 has a width substantially equal to the distance between the
chanfered gui des 2@is ffian gOdd Iftoi sscomtaethositioh wititheah@obed eaffac thasiag

can be provided t recei,yed from the connector pins 16. The
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In accordance with a second embodiment of the invention there is a test
carrier 100. In the embodiment shown in Figure 5, the test carrier 100 is

15 for a single unit 1 inch SFF storage device.

The test carrier 100 comprises a carrier base 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.



The test carrier 100 conprises a carrier base 102, a slider 104 and a
CCM 10 as described in the first enbodi rent of the invention. The
carrier base 102 has a recessed area 106 and a host interface printed
circuit board assenbly 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 tear abutnent 110. The

host interface printed circuit board assenbly 107 is adapted to
interface the 3. 5Mha eliderbtld appdest as WBdureshd)SAnb\ereWeNVh@ﬂBettoemd first

the 25 3.5" test_hed a arat ro cuitr a_not

el ectrical signal®%}&he rnge 1?1]2 ?'gjg? 'ﬁ'é‘hy gBBﬁg’?ﬂqﬁ% leang)@ngmﬂape to
conveyed to the SﬁEr@deﬁsé@greajme ce via the connector pins 16, 20.

The slider 104 is positioned such that a portion thereof is received

within two slidiTe skrrnE4siulBSe c&ﬂh@ﬂs@@b fﬁamc@e f1l1ﬂ$énd0ﬁé|'dm f'hqér@elw
slider 104 abuts _30 the rear abutnent he slid
has an aperture 11® a4 is\esitiered ﬁbatff@ 9“@‘ Jgo 056'@@ tslf‘dﬁf (ig. Hehe end

aperture 112 subshanlibal ot GO $80 18P blliibd1 70 SHRPRolhg FfiGors 116

recessed area 106. The slider 104 further corrprl eés a han

hol di ng fi ngers EkgEnd Brmhkehsider et _’aanS!EOIp@slch|tbaietﬂleatpravﬁ9%d@1¢b the
120 of the sllderccﬁ The end that does not abut the rear abutnent
110). The hol di ng |ngers 116 extend formthe slider at a position

such that they proyi i d (EHM The cond,_enpodi,nent  of
the invention w I-I‘I%\éng‘% g %Z‘géélﬁ?gﬁ cffn ?h‘égerﬂ?nc}g’ﬂfww %‘? %gnbe In the
fol | ow ng exdfpl eontext bhihe felldudel exsrhplehe SFF st orage device only has
an FPC connector (not shown) provided thereon. Accordingly, an FPC

cabl e i s attachedn this embodiment the SFF storage device only has an FPC connector
(not shown) provided thereon. Accordingly, an FPC cable is attached to
. the FPC connector using an appropriate mating relationship, such as
male/female connectors, as would be known to the person skilled in the
15 art. When so aitached, 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
info 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:



t he FPC connector using an appropriate mating rel ationship, such as
mal e/ f emal e connectors, as would be known to the person skilled in
the 15 art. Wen so attached, the pads of the FPC cable remain
exposed for receipt into the CCM10. In its first position as shown
in Figure 5, the aperture 112 remains enpty. The SFF storage device
to be tested, with FPC cable attached, is ijnserted 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 chanfered

gui des 24 as requireda space is lceeeBfdF betweeary thadslider el Odsamcb thed veznt akiutrhient
the aperture 112, the, . tester noves the slider 104 fromthe first
position to a second 63 ition. The tester may do this by personally

gri pping the handle 114 and_effectin 5 the epent of the slider
104. Alternatively,® %dtr@sfﬂ@er?réﬁbéﬁﬁz‘ ytn%ﬁé&%@cﬁsﬁlpng@dew
a robotic arm to gr'ﬂnéé@’ih@ﬁﬁérﬁaéﬂé’s atpeRéisamilclthe STV 8FRsYe 6’@\/164"%

slider 104. Movenent of the slider formthe first position to the
second positi®n causkRdariest and ow ng 9 a space is created between
the slider 104 and the rear abutnment 110; holding fingers 116

overlay the SFF st or apart @éi?l‘ia:elideTﬁl@t’rh@ﬂrddamg‘irsw, Anforaontan witlneﬂneadamamg

danpeners while the S i | S, ,5-under test
the slider 104 cones, E %t!?é?, P ?h%ﬁ%x §§H1Pal‘%- \ﬁﬂaﬁe&rﬂg’%}*ﬁﬂﬂﬁﬁa cguses R-'e
portion 32 of the fl eﬂe}cblamp 14. toﬁmatb@bdmw&mmgdﬂm O Es xishgecond

flex cla 14 to rotate .abo Iun er 34toward5|ts se
posi ti on.rrpEvent ual |y, P& :#D‘(?é‘ MementHesylisip H]eaﬁ??‘ clamp 14

settling in the secongletmﬂguhltﬁ@ s%.lobﬂwl m.tmﬁawdwlﬁgrthé%dép184ttol gt h a
position over the fop of the flex clamp 14. This is shown in Figure
7. .

With the slider 104 sitting over the top of the flex clamp 14, the flex clamp
14 applies pressure o 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 fo 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.



position over the top of the flex clanmp 14. This is shown in Figure
7. Wth the slider 104 sitting over the top of the flex clanp 14, the
flex clanp 14 applies pressure to the FPC cable 40. This pressure
allows the pads 15 of the FPC cable 40 to forma solid connection
with the connector pins 16 of the CwW 10. Wen so connected, as
descri bed above, signals generated by the tgst 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
renmoved by reversi né spRgld bey aRrEeciREddw the persasvsidledanithe erdhatdbp esesent
of this enbodi ment gfchiis i ji i t '

100 may be renoved frgﬁn.[t igqﬁgmt{ggé‘% ﬁ%@@ggaﬁ;@enﬁgéﬁrﬁﬁgﬁwl?ﬁ%ﬁ[&uﬁs{r the
need to renove the PhovingbhddifiormhfeaisrasCviayohe limcoaplatiatdacotn fdarhve ySFfurBr

storage devi ce togeéltglgpﬁi\é}qetﬁ .the FPC cabl e can be renoved fromthe

test «carrier wtholt Se‘d to renove FPC cable fromthe FPC

Connect /i Scofinact by dTEsCHE 1PAEalgimSREch R Eagel FRFvaghor <o cifferent
greatly reduced withcanfigpaiche toahat dRIHBEMOFBF BlarhpRUHE OnM 0 haikbe

of breakage. 10 It shoul d be appreciated by the person skilled in
the art that the pres8HdifigchipeiReiugs 3 difiggndinumbes pfieennaetos pisdi Gell o

described. In particukfdt shben if e R%badvaddhtkanal features may be
incorporated to formyet further e%%%%} rreqﬁ?%[l:eg‘s The CCM 10 may be

nodi fied to adapt FPC f . different. c ' [ -
descri bed. For exanpl é\?\tét a§§%%m)lgf6] Jﬁ@%'onh{%{ F%qpoﬁgiés%déggﬁedlﬂed
di ffering nudber of cthaeepbralpensthes halOFPG cablest shown in the

respective Figures.
s The chamfered guides 24 may be omitted.

e The connector pins 16 may be arranged in differing configurations
to that specified in the above description and shown in the
accompanying figures. For example, a single row or triangular

15 pattern configuration could be used in place of the alternating row

configuration shown.

o Similarly, the connector pins 16 may take a different shape fo 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.

¢ 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 couid 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.

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

proximity to the connector housing 12.



Alternatively, or in conjunction, the CCM 10 may al so be nodified 10
to accept cables other than FPC cables. The chanfered gui des 24 may
be omtted. The connector pins 16 may be arranged in differing
configurations to that specified in the above description and shown
in the acconpanying figures. For exanple, a single row or triangular
15 pattern configuration could be used in place of the alternating
row configuration shown. Similarly, the dénnector pins 16 may take
a different shape to the configuration shown in the Figures. For

exanpl e, the connecy orrhePiB8cAMRY%y ti@éf‘?n be 'adﬁégﬁ ab%hgﬁ%hfﬁﬁ@é &evice

si de bei ng exposed for 20 connection t onger
si de bei ng adapt ed f ortesteowritschaviirg acbestrb@dtm gresteri tban oo laskithdn tmaes 5

CCMis to be nounted. e ! ctlngtheflex clanp 14 to
the CCM 10 may be |npw§5ng%{t%m{'g®98{ %’ "the flex clanp 14 could

b t | t d be d,to the OCM
20 by way of 25 oa r dURGERLEaT emﬁm ﬁgap“’“{}gff)s?wéorgwﬁmes 40

hol I ow of thes cyli ndrdtrf‘e'atltha@Same@g@Qfetvic@@ 3pshouT@@efdr@iéré¥d)&Uﬁoﬂréver
may be attached to an external housing i n cl ose rOX|mt to

connector housi ng 12. that the iyeniiea ﬂ“aﬁzﬁﬂﬂf‘—‘éﬂafﬁ@'@a f@éua@la\@theﬁfﬁét%@ge
used in storage devicegglijgsier units having a test bed size greater
than or less than the 3 5" HDD t ester un|t rrentloned above. The

test carrier 100 nay t‘gfg%ﬁ‘ﬁ%tﬁ ; der ?,figg%dcgg £0: ?ﬁ%ﬁﬂﬁ\gex

t han SFF storage deV| ces owever,
i nvention has parti cukkmsid tabifirstippsition. use with SFF st orage

devi ces.

10 The CCM 10 may contain circuitry as would be known fo the person

skilled in the art to provide an appropriate connection between a

tester interface provided for in the carrier base 102 (either internally

or externally) and the FPC cable. Such circuitry must also be

capable of handling the appropriate communication protocols as
15 required by the type of SFF storage device being tested.

s 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.

o The carrier base 102 and associated components can be modified
from that described in the second embodiment to allow for multiple
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 fiex

clamp 14 being placed at its fully closed position. Instead, the open

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



The torsion spring 36 may be configured so as to bias the flex clanp
14 to a first position. 10 The CCM 10 may contain circuitry as would
be known to the person skilled in the art to provide an appropriate
connection between a tester interface provided for in the carrier
base 102 (either internally or externally) and the FPC cable. Such
circuitry nust also be capable of handling the appropriate

conmmuni cation protocols as 15 required bylZihe type of SFF storage
device being tested. 1In a variation of the second enbodi nent, the
slider 104 may be prgyi it e i i t S
retaining nechani srrsg%r%\ﬁ%ggg ?%'51 gﬁ‘ﬁ@ﬂcﬁ.r ?@? 'ﬂg%eef%%gﬁﬁﬂe%ﬂ& ﬁ%e%i
slider 104 noves froraprésent iargasiswhermsnpressureds sppbedi topthe FPGreabioto

Al ternatively, other ini .1 der pn ot 0
posi tion may be i npl ef‘rjg'ﬁ{%Eé.gsoglﬁéﬁggfg‘l%e&@%%héfgﬁmée%g" t!;gspg?,gg? gie PQC
conponents can be nodcdbledndfii®ootietorddscigbed in the second
enbodi nent to allow for nultiple SFF storage devices to be tested
using a single carrd eThdase chdfer Ry Gedd=pisdtd RitilitatéRe pQMgRFIhUltipR
descri bed above may not be representative of the flex clanp 14 being
extended to its maxi nRTASISHRWRRS ¥siog a singlgisliden sonfigeationgdightly modified
position may not be r e t akd f f I ! al-ac
at its fully cl osed pﬁg‘;ht ?fgdr} alé%és{-?eegd?btaﬁee' Egie(nasgﬁpmg%il?? gﬁétgﬁ?"ylﬁeﬁ
represent a position v#pabiitieseofFPe pembe sklizdlip theeartenbiget Br smowhean
CCM 10. The cl osed po&eﬁ{% g A %?@ﬁcal:r?e?r esent a position where

e Ppe e

pressure is applied to abl'e to orm a reasonably secure

ig_““ec“ on bef veRnify PSR AfebBlsd 67 HE pBRDN" U8ISPINER! % Ri e

features described above, where not mutually exclusivé, can be combined
to form yet further embodiments of the invention.



5 . The test carrier may be adapted to facilitate the testing of

mul tiple storage devices using a single slider configuration
slightly nodified fromthat described above, but as would be well
within the capabilities of the person skilled in the art. Figure 8
shows an exanple of such a test carrier.l30 It should be further
appreci ated by the person skilled in the art that the features
descri bed above, where not nutually exclusive, can be conbined to
formyet furthdVe&A®§% nents of the invention. 13 W daim 1. A
conpressi on connector nodul e for use with storage devices

conprising: a donhecomprésfidn nepnreciar needileoiy disenadthorstpiagenviayvicses
on the connector and a flex clanp having a clanping portion
bi ased to a fIrSt(%B§n$ﬁ%n mhere a cabl e connected to the storage
devi ce can contact the at one connector pin, where, when a
primary force is apfl9o¢et v stganplng portion, the clanping
portion rotates about a fixed position to a p0|nt 10 where

secondary fdrce is abtﬂastéan%‘rom%cte'éeanem%n@ D hee%@m%&mrwot%&@@da
connection between the cable and the at |east one connector pinin a

manner as to al | cflex eamp daavirg gredarsping pertien hirssdciet @fret gosttise where
cabl e by vay of (1.l LSTRONT FATSREAGE cBlibe, fon AoSORPYESS) Mkt one

connect or nodul e ge de I CES accor

1, where the fl exconnegtorignpaBétd, enesh &yeimdiyordeie apcﬁh@ﬂnbrtgemmpmg
over | aps all of the at |east one connector pins when oriented to a
cl osed position. ERHANCHRpElagwing P@H%Eﬁtéﬂesmté‘ fixed positign: t9 a point

storage deyjces ﬂq%rél's%%oﬁf?a@n%rr% Reapbish & Wdcableess dsh Fda¥dnably

clanp is renovable
secure a connection between the cable and the at least one connecior

pin in a manner as to allow electrical signals to be communicated to

the cable by way of the at least one connector pin.

2. A compression connector module for use with storage devices
15 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 {o a closed position.

3. A compression connector module for use with storage devices

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

20 4. A compression connecior 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.

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

25 is resilient.

6. A compression connector module for use with storage devices

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



20 4. A conpression connector nodule for use with storage devices
according to any one of clainms 1 to 3, where the clanping portion of
the flex clanp is renovable. 5. A conpression connector nodule for
use with storage devices according to any preceding claim where the
at | east one connector pin 25 is resilient. 6. A conpression
connector nodule for use with storage devices according to any
preceding claim where the at | east one céthnect or pin 14 is arranged
in an alternating row configuration on the connector housing. 7. A

conpr essi on conneci{sokrERgEd anf S H&enatingh réw OERTIRUARNHhCBR tr@c%@ﬁﬁ’édﬂ&
to any preceding claim Tturther conprising chanfered guides

mount ed to si des oho¥siRgd.connect or housing, the gui des adapt ed to
facilitate positioning of the cable on to the at |east one connector
pins. 8. A test/.cAr cP@pressinn eennectpe medweakie Usecwithedtdrage dBVlCES

plurality of tes r ri

10 at | east one CC?)lt’)cg)s tstéggp%g%tcfeﬁﬁg%ﬁ@he fg?f{'?ﬁgmg f‘ %ﬁ@%ggr@

| east one host i ntmoﬂateel tonkigdeeiof tdaaccturfmestorlhuwhfgadbei@.lidies adapted o
el ectrical conmuni h .t he ctor BI n.of .a

Ot and aher o unoaiRe pistihd B B qab SR IME 4 T hE kol e i

el ectrical sign er at.ed est bed,are 15 communi cat ed

any cabl es rece%e’%g‘ﬁf’r}t?ﬁrﬁer a%ﬁ%g 59§yfe6@°‘i8€°§ receligd i pipgly of ‘st
interface and at |igafd tHResEaineCEfipiding: 9. A test carrier according
to claim8, further conprising a sli der operable between a first

position and a second @afrtia@s; such that, when the slider is
| ocated at the first position the CCM has freedom of operation

10 at least one CCM as described in any one of claims 1 to 7; and
at least one host interface,

wherein each host interface is in electrical communication with the.at
least one cbnnector 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 communicatéd 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



20 and when the slider is noved fromthe first position to the second
position, the slider applies force to the clanping portion so as to
nove and maintain the clanping portion at its closed position when
the slider reaches the second position. 10.A test carrier according
to claim9, further including releasable 25 retention clips nounted
on the carrier base to facilitate maintenance of the slider at the
second position. 11.A test carrier accordijgg to any one of clainms 9
to 10, wherein the carrier base has at Ieast one recessed portion,
each recessed portlon adapted to receive a storage device under test
and the slider nay m%smdl%&n%ﬁowwﬂmaﬁﬁ@@e@mgéercsrt@\vhajstﬁga@

danpeni ng foroe tOdblieeSIRLAYE wilf 1RAR IEEFEHUCAULLALRRe ol | east

one recessed pOI’tI on. A test carrier accor one

claims 9 to 11, yhar sit %né} bé@}dlng’i‘é aﬂxgb%%difecg fhes?% ll'lt\ﬁﬁgfrerf%%ﬂﬁgrt

between the first a second carrier
according to any ohas a¢f hahdien® %dllthatﬁZmonaeet bhbvearl #mepfirsy gmor se@mnd
of the corrpre535| on r818{1 ector nmodule is biased to the open position.
14. A conpression cBRAGZor nodul e substanti al | y as described herein

10 with referenc o] res 1 to,4: 15 A test er_substanti al
as descri bed her&%‘ aFréqr&%cr%@ng dOr AUPBE © 5F%’§“S 9 6%, Wherd' tnb

clamping portion of the compression connector module is biased to the
open position.

14.A compression connector module substantially as described herein
10 with reference to figures 1 1o 4;

15. A test carrier substantially as described herein with reference to figures
5to 8.



