-1- "Test Carrier for Storage Devices" Field of the Invention The
present invention relates to a test carrier for storage devices. The
invention 1is particularly suited to testing one inch and sub-one
inch storage. devices, 5 hereafter referred to as small-formfactor
("SFF") storage devices, in a 3.5" hard1 di sk drive tester.
Background Art The foll owi ng discussion’of the background invention
is intended to facilitate an wunderstandi ng of the present invention.
However, it should be apprepidt@thichdbr s ?‘ab@?e‘éﬁcse%uss' on is not an
acknow edgrrent or adm ssi Fr%‘a'r—a'ny—of‘fs referred to was
publ i shed, known or part of the common general know edge in any
jurisdi cti Freldofdhe iMonmtidor ity date of the application. In all

manuf act uri ng processes the product manufactured is subject to
certain quality control requirenents. In respect of products, this
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3.5" storage devices. Testin
cust om madeistueried testar. del ays the tinme to market of SFF storage

devices. existing testing beds do not facilitate the quick
connection_and disconnection of the storage device to be tested.

exi sting tB3ekaigunsRrthave |inited clanping and danping features, if
any. This affects the perfornmance of the storage

The following discussion of the background invention is intended fo facilitate an
understandmg of the present invention. However, it should be appreciated that

10 the discussion is not an acknowledgment or admission that any of the material
refeired to was pubhshed, known or part of the common general knowledge in
any jurisdiction as at the priority date of the application.

In all manufacturing processes the product manufactured is subject to certain
quality control requiremenis. In respect of products, this generally involves
15 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:

* testing beds are typically designed for 3.5 siorage devices.
Testing beds of alternate sizes need fo be custom made which
20 delays the time to market of SFF storage devices.

. existing testing beds do not faciiitate the quick connection and
disconnection of the storage device to be tested.

. existing testing beds have limited clamping and damping
features, if any. This affects the performance of the storage
25 device under test.



25 device under test. -2- It is an object of the present invention to
overcone, or relieve at least in part, one or nore of the above
probl ens by providing a test carrier that can nake use of existing
3.5"HDD testers to test storage devices of any size, including SFF
storage devices.. 5 Disclosure of the |nvention Throughout the
specification, unless the context reqU?res ot herwi se, the word
"conprise" or varjiations such as "conprises" or "conprising", wll be
under st ood!t % 3 PRISEL O the prerentisveriosriopverenmes or melisye at astinqast, ehe
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havi ng at St one aperture for receiving a storage device therein;
15 at | east one storage device connector connected to the carrier

base; agd Diﬁcfo%iﬁ'ﬁrofitﬁéﬁ{\feﬁ@nvmere’ when the slider tray is in a
first position, the storage device can be received within the at

| east one aperture of the slider tray and, when the slider tray is
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10 In accordance with a first aspect of the invention there is a test carrier for storage
devices comprising:

a.carrier base;

a slider fray slidably mounted fo the carrier base, the slider tray having at
least one aperture for receiving a storage device therein;

15 at least one storage device connector connected to the cartier base; and

a tester interf_ace

where, when the slider tray is in a first position, the storage device can be
received within the at least one aperture of the slider fray and, when the slider
tray is in a second position, an interface of the storage device mates with the

20 storage device connector, appropriate circuliry contained in the carrier base
connecting the tester interface and the storage device connector thereafter
allowing the storage device to be tested via the tester interface.

The tester interface may be of any size or configuration. Ideally, however, the
tester inter_face is a 3.5" HDD interface adapted fo be received within a 3.5" HDD
.25 tester bed.



tester interface is a 3.5" HOD interface adapted to be received
within a 3.5" HDD 25 tester bed. -3- The storage device connector
may al so be of any- size or configuration. Preferably, the storage
devi ce connector is adapted to allow mating with the appropriate
interface of SFF storage devices such as Conpact Flash and MMC
storage devices. Preferably, the slide?-tray has danpeni ng neans
connected 5 thereto, the danpeni ng neans operable to provide
mechani cal Theargienge gdefice frennsttor agay dese dee didr amg $igstémgonfigoration,
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al l ows storage devices of varying sizes and configuration
retai ned QY deviee dpedng tas#Bg.0f the slider tray. 15 More preferably,

t he danpeni ng neans includes an el astic pad danpener. Still nore
pr ef er abl t he danpeni ngﬁrrean_s includes a wedge assenbly.
Pr ef er abl Yorgtpseferably, e gampeningtmeansi aled oprystasip lipn the itdrfage of the

circuitry t Q. he i fa . i to
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storage d&hdreel. 20 Preferably, the carrier base has at |east one
slider guide nounted thereto, a portion of each slider guide adapted
to be received between segnents of the slider tray, such that

novenel®t dore Harefaraliyr ther ggmpeninonimesasbyay the pempived t b tifie manner,
dampening means that suit the storage device to be tested can be used rather
than being restricted to-using the one dampening means fo'r each storags device.
This also allows storage devices of varying sizes and configurations to be
retained within the apertures of the slider tray.

16  More preferably, the dampening means includes an elastic pad dampener.
Still more preferably, the dampening means includes a wedge assembly.

Preferably, the carrier base further includes inbuilt testing circuitry connected to
the tester interface, or connected directly to the storage device connector, as

required to test the desired storage device.

20 Preferably, the carrier base has at least one slider guide mounted thereto, a
portion of each slider guide adapted to be received between segments of the
slider tray, such that movement of the slider tray is limited by the portion to the
space between the first and second positions. |

Mare preferably, at least one segment of the slider tray operates as a handle.



space between the first and second positions. Mre preferably, at

| east one segnent of the slider tray operates as a handle. -4
Preferably, the slider tray and carrier base each include retention
nmeans that operate conjunctively to releasably retain the slider
tray in either the first position or the second position. Mre
preferably, the retention nmeans of thetslider tray is aclip
mechanismand 5 the retention neans of the carrier base is an
aperture dttafsraldy.t iher eivier irmyaanchoamieoase devd iabluge meehtion smeansethet n
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storage deyilcesamndedsitioa. when the slider tray is in the first
position. 10 Brief Description of the Drawi ngs The present invention

wi |l now be described with reference to the follow ng draw ngs, of
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a first p@mohldplﬂqe EliOMEBhahidrh tidteinsometric view of the test carrier
of Figure 1 with the slider tray in a second position. Figure 4 is
an isonetric view of a test carrier unit according to a second 20
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test carrijer, of h a slider tray in a  first position,
posrclonecF sc§J ?o proane protection to the storage device connegtors when the

slider tray is in the first position.
10  Brief Description of the Drawings

The present invention will now be described with reference fo the following

drawings, of which:

Figure 1 is an isometric view of a test carrier unit according to a first embodiment

of the invention.

15 Figure 2 is an isometric view of the test carrier of Figure 1 with a slider tray in a

first position.

Figure 3 is an isomeiric view of the test carrier of Figure 1 with the slider tray in a

second position.

Figure 4 is an isometric view of a test carrier unit according to a second

20 embodiment of the invention.

Figure 5 is an isometric view of the test carrier of Figure 4 with a slider tray in a

first position.

Figure 6 is an isometric view of the test carrier of Figure 4 with the slider tray in a

second position.



Figure 6 is an isonetric view of the test carrier of Figure 4 with
the slider tray in a second position. -5- Figure 7 is an isonetric
view of a slider tray of the test carrier of Figure 4. Best Mbde(s)
for Carrying Qut the Invention In accordance with a first enbodi nment
of the invention there is a single-unit test carrier 10 as shown in
Figure 1. The test carrier 10 conprised-a carrier base 12, 5 slider
gui des 14a, 14b, a slider tray 16, an interface PCBA 18, a storage
devi ce cdH@eEt bis usameatrig vieys oba shidestray of e tesbcarOBrODEgurBdch sl i der
guide 14 is nounted to the carrier.base 12 at a first end 24. Slider
gui de 14a is nmounted to the carrier base 12 at the first end 24

adj acent Rt Niggie(s) foy CanryinaOwfithadnvendians nounted to the carrier
base 12 at the first end 24 10 adjacent side wall 28. The slider tray
16 is positioned between the slider guides 14a, 14b and connected '
thereto i i ACRARABES W@ et pnbediment of theelpvention thera i a single-unit sk
directiong il b r .S .
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PCBA 18. The tester/host interface PCBA 22 is-also affixed to the
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provi d@ adjacent side wall 28. The slider tray 16 is positionsd between the slider guides
14a, 14b and connected thereto in a manner that permits the slider tray 16 to

move in the direction from first end 24 towards a second end 30. This is
illustrated in Figures 2 and 3.

The interface PCBA 18 is mounted centrally on the carrier base 12, :rhe

15 interface PCBA 18 abuts slider guides 14a, 14b and extends between side wall
26 and side wall 28. Storage device connector 20 is mounted to the interface
PCBA 18. |

The tester/host interface PCBA 22 is-also affixed to the carrier base 12. The
testerfhost interface PCBA 22 has a connector portion 32 designed to

20 accommodate a 3.5” hard disk drive inferface (eg. PATA, SATA or SCSI, etc.).
The connector portion 32 is positioned at the second end 30. The carrier base
12 contains circuitry as would be known to the person skilled in the art to provide
.an appropriate connection between the tester/host interface PCBA 22 and the
storage device connector 20. This circuitry must also be capable of handling the

25 appropriate communication protocols as required by the type of connector
portion 32 implemented, |

The test carrier 10 ‘will now be described in more detail in the context of the
following example. | ’



an appropriate connection between the tester/host interface PCBA 22
and the storage device connector 20. This circuitry nust also be
capabl e of handling the 25 appropriate comunication protocols as
required by the type of connector portion 32 inplenented. The test
carrier 10 will now be described in rmre detail in the context of the
foll owi ng exanple. -6- The slider tray I6 conprises slider rails 34
and connec or struts 36. Each slider rail 34a, 34b is connected to a
portion of 17§ 8lices traysiforrmpripes: slider rajsisdeantheonnestor strttssifs cErcesider

connect of #1134 5380R coPBEANASBoriliP oPld EStedilintiha Lhe CONAEIHET 1ap,

strut 36a 5 connects

first end ®8pecfyalyect or strut 36b connects the slider rails 34 at
the end abutting interface PCBA 18. In each case, the connector
strut 36 is of greater height than the slider rail 34 so as to keep
the porti dPP'BTeGgqfieSfﬁ&ﬁ! rigp it aonnsict dee ajjdedealMSéonCannmdor strut 36a
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to be tested is then retained within the space between the connect or

struts 36 15 and slider rails 34. Danpers 40, in the formof elastic

pads mountielditiooally; dheegtzne sétwetn 3mneplod \sties BECHRNitsa s Qééﬁtiéﬁﬂeér?
ned within the slider tra 16 and
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slider trag fittled securely therebetween as shown in Figure 2.

Figure 2 also shows the test carrier 10 with the slider tray 16 in a first position

(referred to hereaiter as the “unload position”). The storage device 38 designed

' to be tested is then retained within the space between the connector struts 36

15 -and slider rails 34. Dampers 40, in the form of elastic pads mounted to

connector strut 36a, provide mechanical damping to the storage device 38 when

retained within the slider tray 16 and assists in securely retaining said storage
device 38 within the slider tray 16.

Further, as the slider tray 16 is moved from the unload position to a second

20 position (referred to hereafter as the “load position”), the dampers 40 assist in
moving the storage device 38. At the same time, by having the portion of the
slider guides 14 contained within the connector struis 36, the degree of
movement of the slider fray 16 can be limited to an appropriate level.

Figure 3 shows the test carrier 10 with the slider tray 16 in the load position. As

25 is shown more clearly in this Figure, connector strut 36b is raised from the carrier
base 12. In this manner, connector strut 36b can move over the top of storage
device connector 20 as the slider tray 16 moves towards the load position.




Further, as the slider tray 16 is noved fromthe unload position to a
second 20 position (referred to hereafter as the "load position"),

t he danpers 40 assist in noving the storage device 38. At the sane
time, by having the portion of the slider guides 14 contained within
the connector struts 36, the degree of_ novenent of the slider tray
16 can be limted to an appropriate | elal . Figure 3 shows the test

Ccarrier OTV\%&Q the slider tray 16 in the |load position. As 25 is
shown nor e CIaSHHAY Mavemend ofithe siderdisnte frem therlaad pesitips to Hieswdoad om
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I nterface SPage device 38 nmated with the storage deV|ce
connector 20, the test <carrier 10 can be inserted into a 3.5"
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posi ti,an ynl gad position, can be performed by way of a
robotl@ a;sli%?aéﬁ]ﬁ%w?%g@ requi renent for testing can form an autonated

part of the manufacturing 15 process.
The advantage of this arrangement is that the insertion and removal of the
storage device 38_, and the movement of the slider tray 16 from the load position
to the unload position, can be performed by way of a robotic arm. Thus the
- requirement for testing can form an automated pait of the manufacturing
18 process.

in accordance with a second aspect of the present invention there is multi-unit
test carrier 100 as shown in Figure 4. The test carrier 100 comprises a carrier
base 102, a slider tray 104, an interface PCBA 108, storage device connectors
108 and a tester/host interface PCBA 112,

20 The slider tray 104 is slidably mounted to the carrier base 102. The slider tray
has four openings 114 therein each adapted to receive a storage device 116.
Contained within each opening 114 are side guides 118, a wedge assembly 120
and dampeners 122 (again in the form of elastic pads). The side guides 118
align the storage device 116 contained within its respective opening 114 with a

25 storage device connector 108. The combination of side guides 118,' wedge
assembly‘ 120 and dampeners 122 operate to provide mechanical clamping and
damping action to the storage device 116 as described in the next paragraph.



In accordance with a second aspect of the present invention there is
multi-unit test carrier 100 as shown in Figure 4. The test carrier
100 conprises a carrier base 102, a slider tray 104, an interface
PCBA 106, storage device connectors 108 and a tester/host interface
PCBA 112. 20 The slider tray 104 is sljidably nounted to the carrier
base 102. The slider tray has four openings 114 therein each adapted
to receive,a stoga%e ge\zi ce 116. Contained within each opening 114
are side gl e SPEe dS\ieR 45 Madventiop Teunlead tadnp Bedrosien, hagsis
i n the forguigss e1Rgkd [ ein) | e
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connect or dedfte cineettapa08dvifich bpstedf tot tRunaif GRinds BRMbM g2 vice 116
simlarly, @;Jshes tpﬁ«??storage device 116 upward agal nst the si (?e

rails. Thd"dga{zopral pKe3& B two actions is that the storage device
116 is securely clanmped in the vertical axis Z. The danpeners 122

| h.the st devi ce 116 agaj nst the st devi ce
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achi eved and an optinmal danpenin etermned. As nentioned
above, the slider tray 104 is slidably nmounted to the carrier base

As mentioned above, the siider tray 104 is slidably mounted to the carrier base
102. This mounting allows the slider tray 104 to move along the axis marked Y

15 in Figure 4 from a first position (referred to as the “load” positi'on) to a second
position (referred to as the “unload” position). To ensure that the slider tray 104
is securely retained at either the load or unload position, as required, the slider
tray 104 has a clip mechanism 124 adapted to be retained within retaining
aperiures 126.

20 As menﬁoned, to achieve this secure retention, the slider tray 104 has a pair of
clip mechanisms 124 as shown in Figure 7. Each clip mechanism 124 comprises
a retaining portion 128 and a spring arm 130, Each retaining portion 128 forms a
head for its respective spring arm 130. Each spring arm 130 connects to the
remainder of the slider tray 104.

25 The spring arms 130 are of the thin wail variety to allow for the required
‘movement of the retaining portion 128 towards the remainder of the slider tray
104. The thickness and length of the spring arms 130 can be varied fo achieve
the desired retention force. |



102. This nmounting allows the slider tray 104 to nove along the axis
marked Y 15 in Figure 4 froma first position (referred to as the

"l oad" position) to a second position (referred to as the "unl oad"
position). To ensure that the slider tray 104 is securely retained
at either the |oad or unload position, as required, the slider tray
104 has a clip nechani sm 124 adapt ed t9-be. retained wthin r et ai ni ng
apertures 126. 20 As nentioned, to achieve this secure retention, the
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thin wall R ?y to allow for the required novenent of the
retaining portion 128 towards the remainder of the slider tray 104.
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| oad posiekplamed i® nfep8 deedliveishi el ds 110 are clipped to the carrier
base 102. When clipped to the <carrier base 102, the position of the

connector shields 110 is such that the slider tray 104 is able to
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Further, the position of the storage device connector 108 is such that when the
slider tray 104 is retained in the unioad position, the connector shields 110
protect the storage device connector 108 from damage, while when the slider
tfray 104 is retained in the load position, the storage device 116 is guided by the

1' 5 side guide 118 to mate with the storage device connector 108.

The tester/host interface PCBA 112 is also affixed to the carrier base 102. The
tester/host interface PCBA 112 has a connector portion 132 designed to
accommodate a 3.5” hard disk drive interface. The connector portion 132 is
positioned at a first end 134. The carrier base 102 contains circuitry as would be
20 known to the person skilled in the art to provide an appropriate connection
between the tester/host interface PCBA 112 and the storage device connector
108.  This circuitry must also be capable of handling the appropriate
communication protocols as required by the type of connector portion 132

implemented.

25 The multi-unit test carrier 100 will now be described in the context of the

following example.

A robotic arm (not shown) moves the slider tray 104 to the unload position. The
'same robotic arm then individually places four storage devices 116 in each of the
openings 114 within the slider fray 104. Once placed in the openings, the robotic



10 storage device connector 108 is positioned such that it is within
an opening 114. Further, the position of the storage device
connector 108 is such that when the slider tray 104 is retained in

t he unl oad position, the connector shields 110 protect the storage
devi ce connector 108 from damage, while when the slider tray 104 is
retained in the | oad position, the srdﬂhge device 116 is guided by
the 15 side guide 118 to nate with the storage device connector 108.
The t est er AFBINCYEst Befider MepAlCHLip the Wadopesiffdnx e dhisocauses dbe rstenage
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connector portion 132 is positioned at a first end 134. The carrier
base 102 c ' ' ' e

ki 11 ad 1 rahgsisiage ey 2o MRILEWRE i sRRI dblied SEnREEITILs, s,
t est er / hostest cargef @k cRCBA il tedridia 51 8.5 tHDRdestdmd @et siwredb dest tAE8.

Thi-s cigcuj l,s0 be capabl e of handling the appropriate
comuni éat%%%ﬁﬂ@%@gll@' as required by the type of connector portion

132 inplemented. 25 The nulti-unit test carrier 100 wll now be

d i bed . f i | A,robot i

(ot showr) S8 LetReia gl e peftr Pt B BRI ineb i BreorTh it

samﬁ r](c)boﬂindtea#mmtmenelmbddivrieiﬁaldascrjb@cltejagdveur iat %ﬁﬁﬁlaﬁleﬂiecleﬁlolngﬁgi n
t Qpeni n 14 wi,thin t . tr 104. On ) n

the opent ORIEHENT Gurs T mdb MBI H TRl Frmahd agebe pElje BoBnBev: he

| oad position.- This causes the storage devices 116 to mate with

t hei ti i 08. Wth th t .

dovi ce 116 mat dd TS PR PorEsS Hoirs Beyat enlis Tis Pehahe iy

carriet0100 can heqiiresktd effetintely &esB.thé StEiBge asdvideethaynies baiome) thi®

test the tester/host interface PCBA 22, 112.

2, The test carrier 10, 100 may be adapted to be used in HDD fester units
having a test bed size greater than or less than the 3.5” HDD tester
unit mentioned above.

15 3. The clip mechanism 124 may be replaced with other mechanisms by

which the slider tray 104 may be securely retained in both the load and
unload positions.

4. The slider tray 104 of the second embodiment may be modified to
adapt fo any number of SFF storage devices that can be fitted within
20 the carrier base 102.



5 storage device 116. It should be appreciated by the person skilled
in the art that the invention is not Ilimted to the enbodi nents
descri bed above. In particular, the following nodifications nay be
made wit hout departing fromthe scope of the invention: 1. The
connector portions 32, 134 nmay be omtted in its place the circuitry
10 required to effectively test the STB?age device may be built into
the tester/host interface PCBA 22, 112. 2. The test carrier 10, 100

may be ad A ' tester | ts having a test bed size
grgat er tﬁgﬁ}eeglratnﬁg@efﬂﬂﬁgtfeﬁg@%ﬁ%% e%?toilpwsunit menti oned above.
15 3. The clip nmechanism 124 may be replaced wth ot her rrechﬁni ismsdby
whi ch the gl j " |y retained in both the | oa
and unl oaﬁ %g%lttcl%@ﬁés{.f &%&Oﬂ%ﬁé O%I%lcgg(r&g{@gémﬁo4 of the second

enbodi ment may be nodified to adapt to any nunber of SFF storage
devi ces t hat C%rbagﬁerfﬂarséed within 20 the carrier base 102. -11- The
Clains Defining the I'nvehtion Are As Follows 1. Atest carrier for
storage devices conprising: a carrier base; a slider tray slidably

q es. conp! ! . |
artors for 8 et iy Shdsly molfit] 16, Jdif SR Bk Sler R YailPat

aperture for receiving a storage device therein; east
devi ce connect nastenmaperédeeor reheivingra steragsadayicedhdreirg tester
i nterface where, when the slider tray is in a first position, the

storage device can be . _
' at least one storage device connector connected to the carrier base; and

a tesier inteirface

where, when the slider fray is in a first position, the storage device can be

~ received within the at least oﬁe aperture of the slider tray and, when the slider
fray is in a second position, an interface of the storage device mates with the
storage device connector, appropriate circuitry contained in the carrier base
connecting the fester interface and the storage device connector thereafter
allowing the storage device to be tested via the tester interface.

2. A test carrier according fo claim 2, where the tester interface is a 3.5" HDD
interface adapted to be received within a 3.5" HDD tester bed.

3. A test carrier according to any preceding claim, where the storage device
connector is adapted to allow mating with the appropriate interface of SFF
storage devices.

4. A test carrier accofding to claim 4, where the SFF storage device is one of the
following: Compact Flash; MultiMedia Card.

5. A test carrier according to any preceding claim, where the slider tray has
dampening means connected thereto, the dampening means operable to
provide mechanical dampening of the storage device during testing.



received within the at |east one aperture of the slider tray and,
when the slider tray is in a second position, an interface of the
storage device mates with the storage device connector, appropriate
circuitry contained in the carrier base connecting the tester
interface and the storage device connector thereafter allow ng the
storage device to be tested via the teer interface. 2. A test
carrier according to claim2, where the tester interface is a 3.5"
HDD i nt erff ot e Fapies @cearding iocdaim/aavhare e damgening imgRnscse PPeatEs
3. Atest cagrd ' I | ;a1 ; e
devi ceconnBcl g (RE PR e ANARE AEGE: Wanfi B Mot Levbd Bofl Rt an
i nterface oftoSagilitatst theamtingethered. 4. A test carrier according to
claim4, where the SFF storage device is one of the follow ng:
Conpact Fl ash;. Multi Media Card. 5. Atest carrier according to any

pr ecedi ng 7cl Aiteat catraraccorling todelaim Say deig 6,dumrerine glampeniigooaart ised
t hereto, thqeﬁﬁgggging nmeans operable to provide nechani cal
danpeni ng of orage device during testing. -12- 6. A test
carrier according to claimb5, where the danpeni ng neans al so oper ates

to align khe,i : t o i £ hien r :
devi ce cotﬁhe'%!tt%grte&{r@&?%%gloln?ipgtté %ﬁgﬁ%g’?ﬁﬁﬁﬁg técg?f V‘E}-,.%?%ﬁlﬁée)g?g@gplrnger
accor di ng t anedrs intlides ap keldsitc padwlampenehe danpeni ng neans is
removable. 8. A test carrier according to any one of clainms 5 to 7,
where the danpening neans includes an elastic pad danpener. 9. A

t est carr PerA & aadilergacasrding toranyodne bhiclams & to 8§, whiete dhe Hempening

danpeni ng  MRANR thBEHYES Suighaiagn BRSS! Y-

10. A test carrier according to any preceding claim, where the carrier base further
includes inbuilt testing circuitry connected to the tester interface, or connected
directly to the storage device connector, as required to fest the desired storage

device.

11.A test carrier according to any preceding claim, where the carrier base has at
least one slider guide mounted thereto, a portion of each slider guide adapted
to be received between segments of the slider tray; such that movement of the
slider tray is limited by the portion to the space between the first and second
positions.

12. A test carrier according to any preceding claim, where af least one segment of
the slider tray operates as a handle. '

13.A test carrier according to any preceding claim, where the sfider tray and
carrier base each include retention means that operate conjunctively to
releasably retain the slider fray in either the first position or the second

position.



10. A test carrier according to any preceding claim where the carrier
base further includes inbuilt testing circuitry connected to the
tester interface, or connected directly to the storage device
connector, as required to test the desired storage device. 11.A test
carrier according to any preceding claim where the carrier base has
at |east one slider guide mounted thel®to, a portion of each slider
gui de adapted to be received between segnents of the slider tray,
such that Hbdeiesheawier eneordisigi toeraity 43, whels thiet retbritipn trheansooft iherslider

t he space be t o and n sitions. A test carrier
accor di ng tottra ﬁgﬁr Q@emeﬁgér&%&i %ﬁue\ﬁlﬁee?eérelit?oq h-f So‘ﬁé%&&%tba@f} St 3b
slider tray epertaeeslaptedaohaceiea pblioA dféisd clipametieinien @wrdinng to any
preceding claim where the slider tray and carrier base each include
retention nmeans that operate conjunctively to releasably retain the

slider tralp.Antest chrsier taceoiingsto powiprécedimg claire, feihendhclyxisdg tconnector
-13- 14. A tegt. rpier according to cl.aim 13, where the retention
neans of t h_egli'?@g’eghe_t F%chmaswq% PREURORT &7 ahdo tpﬁ‘_é""i'"’etpé‘?f??t(ﬂ{‘ e s
of the carri sordyssdbvice @WhnesioRs WHEP RAGIIEE hay & ihEEfiNepdsiish L i on of
the clip nmechanismtherein. 15.A test carrier according to any
preceding claim further including connector shields, the connector

shi el ds positioned so as to provide protection to the storage device
connectors when the slider tray is in the first position.



