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" rier for Storage Devices" Field of the
\\“‘“\\“ﬂ\ﬁ@%m‘mﬂ The present inventipn relates to a test
or storage devices.” The invention is
ga¥tcul arly suited to testing one inch and sub-one
i nch storage devj r.r to as
smal | -formfact Test ?P 4 & Devi ?dinaB.S"
hard disk drive tester. Background Art The foll ow ng

i scussi gn of .t he background invention is intended to
Ff'd%\'ac?f?ﬁ'ﬁtqgvﬁﬂt'oﬂnderst andi ng of the present invention.

However, it should be appreciated that 10 the
i scussion is.not an acknow edgnent Qr adm ssi on that .
ST oR VGl Telitos 5 ér PELAITOLE S0P rieeS bl invention

. r e H . .
A e TR0 ek Sy orage Geios

5 heppdfieraefeored torasasialidon-dactar (“S¢FDr stoeagsedevibes, in a 3.5” hard
proc?uct nufactured is subject to certain quality
ASKATNG ©8&ui rements. In respect of products, this
generally involves 15 testing using one or nore
testin gevi ces. In the manufacture of storage
3?@3‘1’95% ndMt in particular SFF storage devices, there
are a nunber of problens that the nmanufacturer is

Tpresent,ed w th, such as: testing beds are typically,
desfoliemipgrdiscussion gt theabackgsounad §1ventian is it tg facilitate an

ugg%ﬂé}?&irﬁ%g\‘ Wp%ﬁtﬁ@ﬁﬁgﬁ”%&%@dﬁ éﬂygﬁ‘be preciated that

ays t tine to nar tofage devi ces.
10 thexdistcussjon és hohgnteskanoddedgmenitaani ddmigseon that gunycdf the material

rgBEadpote PURISd JPBUE: P Gat < RRpB PP Gaseral knowisdge i

aﬁx%ﬁgdﬁ&ioﬂ% éif%ﬁ@lpﬁemyf&&telm% applicdign. This affects
the performance of the storage

In all manufacturing processes the product manufactured is subject to certain
quality contro! requirements. 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:

J testing beds are typically designed for 3.5” storage devices.
Testing beds of alternate sizes need to be custom made which

20 delays the time to market of SFF storage devices.

. existing testing beds do not facilitate 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

IR

*G00001*

25 device under test.
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25 device under test. ~ll~~~~ [l ySfI” QOB I000 132
~~~~ ~| |~ *000001* paisr C5 3 2 - IS an obj ect
of the present invention to overcone, or relieve at

| east in part, one or nore 5 t he above probl ens by
provi di ng a test carrier that“can make use of

exi sting "HDD testers to test storage devices of

Ihisyarspbigct q:fﬁbemewtg}npent@pdp LYETRNE, QAgelieve at least in part, one
& 6t oﬁPfh% é’goJehﬁ o'b;l%’rﬁgtdg Stovi rgfahegtt cdmi€r that can. make use of

speC| rcat’i on requires otherw s
éxistingo84$"HDIT degters ¢d test \smrageldnwcesmh ay size, mcludmg SFF
conprises” or "conmprising”, wll be understood to
SteRop davicesncl usi on of a stated integer or group of
|ntegers but not the exclusion of any other integer
g{a%p of integers. 10 In accordance with a first
refofithe InyeRi®n on there is a test carrier for
storage devi ces conprising: a carrier base; a slider
tray slidably nounted to the carrier base, the slider
Thraygheutithg snecificadion, @ntesap@et peRieKl FEQUIES| othegrige, the word

‘BORRBET o5 Variebe ShErces RrisBTPt (SR AGAGT I BEyiertood

thNin@JIy ARE MBRIsPON \Whed dtheds intégsr bf ayroup tbfnlrﬁegf;errsSbut not the
position, the storage device can be received within

exehisian q)feaib’tOtbﬂélné?QﬁrtQIl%O'éW of fde@8"™Bder tray and, when
the slider tray is in a second position, an i nterface
of the storage device mates with the 20 storage device
lo @cnerciaoee V\&‘%pﬂ tirst imgpectfitbeinveptientbererdea teat ¢areer for storage

Qriier connecting the tester interface and the
5&8"@’3&% connector thereafter allow ng the
storage device to be tested via the tester interface.

a carrier base;

a slider tray slidably mounted to the carrier base, the slider tray having at

least one aperture for receiving a storage device therein,

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

a tester interface

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 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

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 interface is a 3.5” HDD interface adapted to be received within a 3.5" HDD

fester bed.
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The tester interface may be of any size or AVVERR VIV 32

configuration. ldeally, however, the tester interface

is a 3.5" HDD interface adapted to be received within

a 3.5" HDD 25 tester bed. nklsbu'~UUUU -3 The

st orage device connector nmy also be of any size or
configuration. Preferably, the storage device

thrideiage pgvggagp@@eqtgr dnpyvalgat Pﬂgo iay e or configuration.

f |
AR5 e SO Qo0 ol Bt Bt 1 S win e
aﬂmo;sﬂlatdamtetfaae’ di 8FFlstopage deviceastich @sn€otmpacbFlash and MMC
t hereto, .t he danpeni n%hrreans operabl e to provide

%#%r@ﬁani%\ﬁqﬁe%aPnfﬁé?ﬁaha e #der Bg® dasmeEng UppARS connected
s e MEFRERR corblE (IBRIA RS Sbbernng of e

smnagerdelvlm durmgatgstnwgaw ce connector to facilitate the
mating thereof. 10 More preferably, the danpening
means may be renoved. In this manner, danpeni ng neans

Ndvat preferably hihesdampgsing eveares also petates &ﬁaﬁ@ﬂtﬂtﬁint@ﬁbe of the

rather than being restricted to using the o
S&‘Hﬁfﬁ%n %\gcwﬂynf&e é&!ﬁggt@?‘dﬁ% crapestor tor rﬁa@"tat%dhe mating

? ys storage devices of varying sizes and
con I'gurations to be retained within the apertures of
the slider tray. 15 Mre preferably, the danpening

N efé %“a‘b\iﬂf@eaggﬂ %ﬁn’ frlgC nRdfhsd eﬂgrremo%éd | @DWS manner,

eni g neans udes a wedg

dasgaming/ mealﬁsetﬁat avit yhe BMag@rdewme toalsee tdsied lvah be used rather
udes inbuilt testing circuitry connected to the

t"ﬂ%ﬁ@%mg.rﬁ%f@ﬁﬁgae usig tereisdaaPaningdneyns O rehsteiaggaevice.
TRRY I %gBWECétBF%@%ev¥é9“ { %rﬁnﬁ%ts‘?fés Lhe B65fid Lﬁgtlonst: to be .

storage device Prefera carrier base
rétabeed withen die dperttgtasdrftlrmahdeafdrayhereto a portion of
each slider guide adapted to be received between
segnents of the slider tray, such that novenent of
Mdre pséfiedably tthayanspdnimg hmednbyindlbdegpan elastic tpadt dempener.

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.

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.

More preferably, at least one segment of the slider tray operates as a handle.
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preferably, at |east one segnent of the slider tray :
operates as a handle. PCT/S(- '?005/00 0 132 -4
Preferably, the slider tray and carrier base each

i nclude retention neans that™ ™ 0Operate conjunctively to

rel easably retain the slider tray in either the first
Ryetarablyn they sligigretrap caned cawier thase. east inghyds eeigplign neans that

t i Qr f [ - A cl.i j "
IR uRER 18 rsleRaliv i ME¥ideh 1y e BF R Hist Bositon
qRRRE beEencPeditiqRsl to receive a portion of the clip
nmechani smtherein. Preferably, the test carrier
i ncl udes connector shields, the connector shields
IO prefaiBBlyS the FetbRtidH MR & kedideP fral 9s tEhElips hiicABRism and
devi ce connectors when the slider tray is inthe
the: rretentioni meens of othBr cafrieDdiasei ist 8o rapsituré eadapied rigsreceive a
Th [ ng. invention.wll now be described with
p,ogfoerfgﬁt@g Cﬁ'B N aﬁ’éﬁ'\“éﬁ)&fﬁtj’- drawi ngs, of which: Figure

| is an isonetric view of a test carrier unit

cecordi ng t first .e di nent f the.nyention, 15 .
REEAEY o the Sedt Falib RPR0s dbeol Sidds 5 doBRegpr shields
posHiehed sovds 16 FroSidedbtddtial tb thelstorade Hewes idohABetors when the
Figure 3 is an isonetric view of the test carrier of
stigefuiray is inthenfitshpositivller tray in a second position.

Figure 4 is an isonetric view of a test carrier unit
according to a second 20 enbodi nent of the invention,
BriefDes @iptiormaf theoBeawings/i ew of the test carrier of

Figure 4 with a slider tray in a first position.

Figure 6 is an isonetric view of the test carrier of
ThRegpreseat wivemtibhewdll nder berdgsaribed with reference to the following

drawings, of which:

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

of the invention.

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 isometric 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

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.
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second position. KTl SO 20 05/0 0 0 13 2 -5 Figure 7

is an isometric view of a slider tray pCTfde pes05 /000 1 32

carrier of Figure 4. Best Mde(s) for Carrying CQut

the I nvention In accordance with a first enbodi nent of

the invention there is a singfé-unit test carrier 10

as shown in Figure 1. The test carrier 10 conprises a

Fiaurei 2is Qﬂa§@l’f@%ﬁlc vigwsof ajglidajirayeef tha dest rapieroffigurerd.

tray 16, an interface PCBA 18, a storage device

connector 20 and a tester/host interface PCBA 22. Each
Bestddode(s) der CarnyingrQutitbe Inventiencarri er base 12 at a
first end 24. Slider guide 14a is nounted to the

carrier base 12 at the first end 24 adjacent side wall

2 GiccSidatee vgth ddirdtdembedimenttoddhe invelmdioc dherecis dabgletnit test
at . the first end_24 1Q | acent side wall 28. The .

Bicield #3 Sjows 1 EGS | Pl 4 sRnafisors Cgiesdsse 12,
cAae i Nng Ghi MRt Qnii tfat i
e R e B o el . lotage device
cbnoector 26 andradtedterfroshirderfacesBEBAd22nd 30. This is
illustrated in Figures 2 and 3. The interface PCBA 18

is mounted centrally on the carrier base 12. The 15
Batheslidec guleeBM isSmmuntexdd & thiecamier hase HLaat 4 4ipstaardd 24. Slider

oGt LR DO BB HE cRgieRroes Bt ectyst 6nd 7d adiacent side wall
26Nt &ikiae %uiaDe_C%g 18- mBEﬁtetoe%d Rhé *}%‘iﬁeﬂ %@é 1}1';2; &t REAirde end 24

is- also™affixed to the carrier base
afesent sidesvall 28.erlhacslideCcBay 2% isgeositionedristweengbe slider guides

2 igned to .20.accommpdate a 3,5"% har isk . drivye
15, 395 A0 faras RETERTIY 5, mapler it g e b8 sider Y2y 16 to
MESVRNBT e dMREtio®Traid first ReSI RioRcirdd 4 ReceR§BKH d0d This is
30. The carrier base 12 contains circuitry as would '

illystraieslin RigireRe ard 8on skilled in the art to provide

an appropriate connection between the tester/host

interface PCBA 22 and the storage device connector

The. inferfaceciPCRA t 18/ isnusousiedocertrallypan| theotarriagidbasg) 12. The

inttgﬁace 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
tester/host interfface PCBA 22 has a connector portion 32 designed to
accommodate a 3.5" hard disk drive interface (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
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.



10

15

20

25

25 appropriate comuni cati on prot oCOkggs (rg@'nmgy-g)oo 1 32
the type of connector portion 32 i nt ed: e

test carrier 10 will now be described in nore detail
in the context of the followng exanple. KTISC) 0 O
32 -6 The slider tray 16 c'\c%rbrises slider rails 34
and connector struts 36. Each slider rail 34a, 34b_is

Tdenslisler #ayt'® eorpprisesoplidsT raﬂ% 34 Anceeqnnegiorptalts §6r Each slider

598 0 HRpcud P BD BHLKFL Y DRSS Y 0, 140, 140
résmmnems the sli der rails 34 at the end thereof near
first end 24. Connector strut 36b connects the slider
rails 34 at the end abutting interface PCBA 18. In

Gl ctdragtfuts t $8a, CIEMapnfect tidltslider irgilsoB4gr erﬁfector strut 36a
hei ght than the 'slider rail 34 so as to kee

cgone¢taﬁh©511d¢rerad@r3|4e%tpibﬁ<ﬂnﬁgth§|r¢cafe"reagLﬁlirsieerrmgéorﬁcmne@épr strut

SEHSAERERTER e 205 e el SoSBREIRELE oA 1 eacn
chée | the3dorieetdrsthe 3BUshoft drabiter lsélglﬁtamﬁndﬁtélﬂﬂeBEBall 34 so as to
desi gned to be tested can be fitted secure

kﬁﬂ@ﬂ%@t’w@é@fé@e §AGREPINing glider Q“dﬁF"ﬂ)lS’P@taZ”%q therabpiween.
the test carrier 10 with the slider tray 16 in a first

position (referred to hereafter as the "unl oad
Asigiionatiyy" the space thehween connestossstilsihaad the Beace between

sffiivall 59 LA o S0 Biag 51 dbe 9GP BE eUER felfosted can

béGittedrsechrelf tHereibétweledsds shavasi Figurg 2d to  connector
strut 36a, provide nechanical danping to the storage

device 38 when retained within the slider tray 16 and

Fafife o SlsbrsroRiuthel test ehiidhi TOwatAi tedlideagay BRI &€irdBposition
Wwthin the slider tray 16. Further,_as the slider tray '

(referred toheigaftenas e "WHP%%@O%@P'{ i ofhe storage devige 3Bodesigned
cPB%'tE’sfé@ rtﬁ%ﬁrr[e%qinéd)mnﬁ Eid EFatfaé pbffeen 9‘%dc?nnector struts 36

posi t1 ers assi s novi n
aadoslw@e mdmm S&an#herShGOsaﬂ&heiﬁman bfy ellaancngad@emounted to
ortion of the
cgnnector 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
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 struts 36, the degree of

movement of the slider tray 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
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.



10

15

20

25

slider guides 14 contained within the connector st
36, the degree of novenent of the Smﬁﬁt.z@ﬂ 6'&3&m nM

be limted to an appropriate level. Figure 3 shows the

test carrier 10 with the slider tray 16 in the |oad

position. As 25 is shown rmre cl early inthis Fi gure
arrler

{ trut 36 [

TS R A B SVerRREP theonlidee t 46 fiam i ced ok By Bhe unioas
ﬂd%ﬁlotnoQn@f\nc‘ét\%r@élecorﬁw%%t&%tﬁ@@@@ﬁﬁ&ﬂd@soa%nﬁ'éep&gbﬁqlrz

tray 16 noves towards l'oad position. acr

To facilitate novenent of the slider tray 16 fromthe

t -

SIS S WJOAE SRR es S0 5E5Y % Phstvones
p@raﬂial do Itye cbngecter 3trutd 86 tanalt issoft ddengthehatt Brexgml to the space

et S (Als Fo Ity Sapneh The fercs ot thesteiag device 38
t6 Bd NEsieRats AR WRen tiﬁ ﬁéﬂag@eﬂe\rn@él éorr?rfeé:tc%,j(n 2b hfoS Sreate an

manner, the interface o torage devic

appmmtat@menfanee Wi th the storage device connector 20

to create an appropriate interface. Wth the storage
device 38 mated with the storage device connector 20,

Witre theestbrageadeviee 380mated With itimes stdrage detice acodinbitorl@D, the test

cSFr1L Sah BBt inh & 2o bihRdest Bpd PR honE) o test the

Std}ggéaéqee@rgd renoval of the storage device 38, and
the " novenent of the slider tray 16 fromthe | oad
position to the unload position, can be perforned by

THeY a@arfla é’k?)?tthfs QFrﬁhg%ﬁ\%ﬁt (88haf ?r?éjflﬁﬁ;l‘ﬁéﬂ 4y removal of the

testing C orm an atf omat ed part
stmiagé devioe i38g andﬁhprmm&msentlof the stidelainaye 164iftam dhe txamhdosition

U0 il DSBS b AP BYGas, of 3 Bhdtc; &M, Thus the

é?ﬁﬁrfeh%ntlﬂﬁ RfR§ | 8% Prmakh %Utorﬁé’t@@ pa%: of thbi Affnufacturing
tray 104, an interface PCBA 106, storage device

peanesectors 108 and a tester/host interface PCBA 112.

In accordance with a second aspect of the present invention there is multi-unit
test carrier 100 as shown in Figure 4. The test carriér 100 comprises a carrier
base 102, a slider tray 104, an interface PCBA 1086, storage device connectors
108 and a tester/host interface PCBA 112.

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
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.
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20 The slider tray 104 is slidably muM?‘tﬁ deh
carrier base 102. The slider tray has four openings
114 therein each adapted to receive a storage device
116. Contained within each ogening 114 are side
gui des 118, a wedge assenbly 120 and danpeners 122
ain in the formof elastic adsMhe side guid
"‘191 e slorage dﬁ\écgﬂaﬁd@evg%@r%tﬁq@n 9 ﬁh@doaﬂtnnsﬁlqm he side
e
QETEEEIS HRa R YRtk dolibe 11818, S40EARAEEESGpLof the storage

deitgecormestortl0B. TPie taperedspeace of mweuge alssembly 120 snmllarly
action to th

rovi nechanlcal cl anpi ng and a
Richrs oo Horatmtsaee S4B G RInst DB Gesals p e ptiash of these
t\WBfa%ftijo Sl fheLHol'éa%e Qéwc%% 16‘33&@&@]3{3& eQﬁIW the a/%jr@cal axis
ron,” the srde

noves romt e unload tfo the Ioad posi
ZguiT@esdamaeMrngQZ hisospustatfe dworage delie h10 agaitest the storage

Jﬁy‘ | s (not S g)gﬂgvgﬁgfthe fﬂs"@gewag"éé@ggtﬁﬁ{’ﬁgﬁaqﬁ device 116

ir$ ke h@,ridhtm@*ggg(s\rthe storage device 116 upward
agal nst the side'rails. The effect of these 5 two

actions is that the storage device 116 is securely

Tﬁe@@ﬁ@gtukébt h‘fé? 156 tﬂecféé)é%ggai%geaga tga{%ﬁﬁﬁﬁé?atézlﬁe size and

SO pus e st orage agai ns ora
déeig’ncmf tberstmragelde!tm:a 11 whbe pestad e § urthes douselbygting arqampener

1227805 L of Soafehsal B SiRe. S ARcR8 43 dgrapning force can

bRCAPIBVRANR éﬁ‘SpﬁrhéPdé\ﬂBem%@ 3R ddteRhiriele Storage

device 116 to be tested. Further, by selecting a
danpener 122 nade of nmateri al of appropriate

A@Uﬁwgﬂﬁéﬁéd aﬁ&féngﬁé éllHeP'ﬁ’ SiaNg §Iﬁfa5% ﬁ@gnté&set@ma EX%F#r base |

an opt i eni ng orce deter
1ﬁﬁntTm$1 msbtmﬁog ealloWBdheI shder tr‘ayaigmltwﬁogesald:m@ﬂhey axis marked Y

: t th 2. ti iy

o] RULGF 4P 7 Syt (iemed 36 s e 150 st ¢4 Second

pa;@ubn (Fef@e® tchak HRE @nlbad’Sposacn). | PO ehsafectivat thé Slidsr tray 104
"l'oad" position) to a second position (referred

lSa§efoHi@|y rgtaicediat piiker thenlpad oy wnead doskion, esdegquired, the slider
trtaka¥04191%s é Ilgeﬁ*gcﬂg}ﬁlswtﬁf%g?ﬁ{eoe'té 3)% rétgﬁugcp e\ﬁthﬂ{ retaining

| oad posit as re
apertures 126.

As mentioned, 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.

The spring arms 130 are of the thin wall variety to allow for the required
movement of the retaining portion 128 towards the remainder of the siider tray
104. The thickness and length of the spring arms 130 can be varied to achieve

the desired retention force.

)Y 4Q0UU 194
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tray 104 has a clip nmechanism 124 a to

retained within retaining aperturegeggg.% 2&&3 7000 1 32
menti oned, to achieve this secure retention, the

slider tray 104 has a pair of, clip nechanisns 124 as

shown in Figure 7. Each clip'ﬂéchanisn1124 conpri ses

a retaining portion 128 and a spri ng arm 130. Each

tha _ﬁidﬁi ?fghe seteining PQ@'Q‘%?%% faging, thaiCaigier page (18<pe dapgred such
|. n . . S . « .

L1908 1D, POEA, TS ahIais o o retaning

datumee 126 whentthenslislr trayar Dét moves detweer dhe turdoad and load

requi red novenent of the retaining portion 128
QQﬁ%ﬂ}’@s the remai nder of the slider tray 104. The

t hi ckness and | ength of the spring arns 130 can be

varied to achieve the desired retention force. PCr/SG
Gonnectsshields § 19xre clipped do dhesagiertrnpser tz; Myhan clipped to the
£ foaci NQ:.d ri : ' .
BRI B % S RAEAT e oL EnARR, 5 8RT e o e
trayv €04 ris abte twitlidd free®y urtieineatty ThpetdnneesorliiedbemO will be
the slider tra ;Lg)gi noves between the unl oad and | oad
APAIRGH Rsmore @%‘ﬁﬂ Q¥ shields 110 are clipped to the
carrier base 102. Wen clipped to the carrier base
102, the position of the connector shields 110 is such

Staeage Hevise epineciarsy! Ot are gnawntedite te garrarcease 102. Each
. iel i . .
HRBETRI oo AR o B ek ot i an apering 114

Fanthee cther ositith af thenstoraged device loonoeactor d08bisaseich(Bat when the
ne

ch. 10 or age .devyi.ce connector 108 i ositi d .

SEeh teNa104 oo Tetaipadim (e Wnaag Restion. thelsomacion paields 110
h ™ r . _. e
G5 Y050k 85,00, 5 TS i U e i
teayl tdlispeddineadin thehlwadqrositiong the Istarhgie device Pitoisegutided by the

RS2 A8 YoM SRR e ded ESTLRIPRS, Wi T e

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
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.

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 tray 104. Once placed in the openings, the robotic
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tray 104 is retained in the |oad pom]% the st _
device 116 is guided by the 15 side guide 118 to%@ 132
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 accommpdate a 3.5"

A anevesk ther slider; inaeri04cte hendoadoppsitionr Hupt¢aisesathe storage

AueBOTIA RS Aol oSl Lifaod BeyERRAEoRE %
person skilled in the art to provide an appropriate

cti,o bet wee he_ testerl.host interface
R o t8Bgp oG BlRalsh D P8 SorgB TR cplfkep] Fos, the
teus taries A0Deapainisertet inrna |3 s1gHDDetedPBE® hbBEROWN) to test the
conmuni cati on protocols as required by the type of
dorpgecdaicepbtf.i on 132 inplenented. 25 The mul ti-unit
test carrier 100 will now be described in the context
of the follow ng exanple. A robotic arm (not shown)
lirsheuldtheeappriegiated baythepersen skided in theiagdbat theninvention is not

same, r.obgtic _arm.then i ndi vidyal | aces r..st .
(30 08P, PR ' drstibfenbot’ 5% RarBHiiah, fiE Hoiowing
pbtifieatidrisanay 84 m5B& withbat8ebarting Mon RN dtp® oftthe invention:
robotic PCVIG,0 0 O -10 arm noves the slider tray

104 to the load position. This causes the storage

devi cesTAd @ohRedtBE gomohb_ﬂthen rh&P BE ©iM&d ff RS BBRe the circuitry
device connector 1018. Wth the storage device 116

mat ed wachiiret etos etiectiyehd ésatcdtbecetorags devicegmayhlee udttinto the
carrier can. | NS dnkn a 3.5" HDD test bed

(not Shge%%q'/r}o%?{rﬁggé%gbt@ g%’o{r?ge device 116. It

shoul d be appreciated by the person skilled in the art

aescrt ot HESRHH TG 4PBimay P Bhe e FRE i HBB ebter unis.

modi fi cpaviegs feRY Heel Qiﬁé'?rééibmhlén @enedd thath tHeom3'NeDD tester
scope of the invention: The connector portions 32,

134 mayUmbmemtiored abavets place the circuitry

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 to any number of SFF storage devices that can be fitted within
the carrier base 102.
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be built into the tester/host interface PCBA 22, 112.
2. The test carrier 10, 100 may be adapted to be used
in HDD tester units having a,test bed size greater
than or less than the 3.5" H DD tester wunit nentioned
above. 15 3. The clip nechanism 124 may be repl aced

' e t der tray 104
mé%%%egﬁﬁgﬁiy‘m%S r??'\é'on\rqﬂt%?lﬁ ﬂﬁ(@*%ad and unl oad
positions. 4. The slider tray 104 of the second

odi ied to adapt to any nunber of
£ B g stiTets YeicES commBTRl L cod w thin 20 ¢he
carrier base 102. M//SG'~Ox)5 / 000 132 The d ains

Def i ni néqr,thg [ nvention Are As Follows 1. A test
car r i%®FETI6F P8%%r age devices conprising: a carrier
base; a slider tray slidably nounted to the carrier
base, the sllder tray havin | east one aperture

for regldeyitiay slidabhy agwr@%d/?%@q Rairier hasa: the-gliderdray having at
st or 4853 %\é' rﬁ{? P& SEREiv E%%&e HQV\EQ%%@ i1 er
tester ce er e, en

base; inter he sl i der
tray |s in a first position t he storage device can be

S Rt B o kS aTheAlS ARFEL:To the e ppge: anc
position, an |nterface of the storage device mates

with_t e devi ce connector, appropriate

ci rcmﬁ{ggg?rﬁ}%[@ %ied in the carrier base connecti ng

the tester interface and the storage devi ce connector

the eaf t | | ow,ng, t he stor evice to he test

1 ShER, iilen Bie BEPrald T ¥ AR alBlicEy e, tGdt: tVige can be

t Ore“elea/eawvatmwﬂ@é at [t bﬁéta?)lérﬂui’é ef fh%Céihd'e$ tr%y?anfd vhm the slider

interface adapted to be received hin a 3.

t ek s Begl second position, an interface of the storage dewce mates with the
storage device connector, appropriate circuitry 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.

2. A test carrier according to 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 according 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.



3. Atest carrier according to any prEe&dbfg ol AR 00 1 39

where the storage device connector is adapted to

allow mating with the appropriate interface of SFF

storage devices. 4. A test caggl er according to claim

4, where the SFF storage devi is one of the

foll om ng: Conpact Flash; MiltiMdia Card. 5. A test

€ar fest Cgré'@b P&FW&'QQ}%@?'% PeWbE$ H‘Q:%mﬁﬁn (9eeaps @lso operates

s 'téjg %pﬂ?é’ infétFacdGMAB LS g@%ﬁcé@ﬂﬂﬁ&h@%t&%@%ﬁa&lce connector
eni ng nmeans oper ablFe to rovi mech&ni cal

darhtpéamln’ngﬁedhelrhﬂwq;tbneaejn‘ devi ce durl ng testing. /000

132 -12 6. Atest carrier according to claim5, where

t he danpeni ng neans al so operates to align the

T.nitetesticarrief atberoﬁrtgntcaglalrd@ocela\rmtmIWhérbethetdym@@wm% means is
devi ce connector to facilitate the mating thereof .

A {@8PVaQYeri er according to claim5 or claim6, where

the danpening nmeans is renovable. 8 A test carrier
according to any one of clainms 5 to 7, where the

&jaﬁpmt sarriareagrording| todery aneepiagipinas Fatp damfarerthegdampening

q.qg.gaggaﬂ%?gt@r%% é}nﬁgl uone of clains 5 to 8,

vvhe re anpenin des a wedge assenbly.
10. A test carrier according to any preceding claim

r rr'er.ba e further i,ncl u Lhbui | t .
¥'o8 st Bl Ao BE R et ahBcon HBTPS S b B Mhsrh dbe, dampening
or nizanBasdledes 8iweiyel asdetniijie st orage device
connector, as required to test the desired storage

devi ce. 11 A test carrier according to any preceding

10. Al tBbt ddifiECatdSdiRy tol £y PrRE.dMySclaim, \M@é&’ét then&rfds Qﬁée further
gui de nounted thereto, a portion of each slider guid

adistusigs mi@wﬁéewtgeclmrsbewme@é@ﬂte]t@teffmterr@ogl, pd@pnnected
t fabf?c@‘{g*ih§ E?c}ra tﬂgvﬁgtco %ﬁ&&)‘? as éc@:ﬁ%d% 3¥§t gefdielsgr?d storage

I'on to € space
ande\ae@ond

11.A test carrier according to any preceding claim, where the carrier base has at
least one siider 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 at least one segment of
the slider tray operates as a handle.

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

position.
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positions. 12. A test carrier according to any

preceding claim where at |east one segnent of the
slider tray operates as a handle. 13.A test carrier
according to any preceding cl i\ém where the slider
tray and carrier base each intlude retention neans
t hat operate conjunctively to rel easablt)éar etain the

4 Adtast tcla&@')eri #rcording ot phaing i1|'f38t"’h|§6%iﬂi'¢ seteption aeans ghhe slider
POSit, i 40] UMY/ = (T .

Do ey P U thpdarinty Sh 1o retehfotlalE 2k AEGERr base is an
t hapehueadaptéd &y receive alpoptiorecfitasiclipinagchanism therein.

retenti on means of the carrier base is an aperture

adapted to receive a portion of the clip nmechanism

131 ®dst.cabferfat@sitingato Ay mecadidy dain® farthepimsigding dconnector
cl ai ir&dfurt her incl udl_ng connector shields, the )

cosh Sprthgm%n%t%cﬁﬂ'@' §rF&§'t§3_@erS@ @spioprepdde protection to the
pr : or : 1 he

S| Iggazgé% 9Bvita ctoﬁﬁect:télés wﬁgg tﬂ%gfl itﬁaﬁﬁ@‘?ﬂr@ ﬁrsY"BS&hqu.
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