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1 TRAY FLATTENER Field of Invention The invention relates to the
manufacture of semiconductor devices. More patrticularly, 5 the invention
pertains to an apparatus and a method for un-warping trays used for
containing semiconductor devices. Bagkground Numerous types of
semiconductor devices exist due to developments in the 10
semiconductor field. The semiconductor devices are typically
manufactured by forming a stri-B'%ﬁP(sﬁiuﬁtTdr Erﬁ\'ﬁfégral unit containing
numerous semiconductor devices. The semiconductor devices are then
separated from the strip into individual units. The semiconductor devices
FiglstaintRYesiAftonductors are conventionally known as Chip 15 Scale

TiagkaemsorCaRees A e ding ipaardefipfligniesiastibrtaeviités/ INMre particularly,
Electron Device Engineering Council (JEDEC) J-STD-012,

e iNRAPRARBHEHIF D ehipPRAERIESHANG CaiRerief ey VRIEiap fgays used for

coplingd psem vipnRIRFBetiecRackage that has an outline dimension 1.2
times greater than the outside dimension of an associated integrated

circuit (IC). CSPs have experienced rapid growth in recent years due to
BieRyyctthdemand for portable, handheld communication devices. Further,
due to the continued miniaturization of semiconductors, technologies on

NEEBEOYSe BRsStaRtly SEHPPEHAE tSle¥istsin BYst eféeniR Hrysigiments in the

sBRIIHDBNGE s %@@fﬁ@@ﬁ@@étd?ﬂ%@l@@ﬁﬁé%éi@ﬁy&ﬁa@f@@m‘ed by forming
smaller sized CSPs are Eroduc_ed and_hence imé)roved methods are

a8 ArEQNRSHUNRR M SRR @RIPEORRIBIAG NHHBELRYRI BN GIRY dedces.  The

s cingulaledelies We siepséparsievraiethesamiqandieividryigeissare
then washed, dried and placed onto holding trays to be transferred to

other locations for further processing. The holding trays are preferably

THe Bérfionad ik draysy ReEEoRRINMSeR A rlrptesalerdoaladingditdly known as Chip
e 20 SRyt e ol SRSy STRNRE it ectror
Device Engineering Council (JEDEC) J-STD-012, “Implementation of Flip Chip and
Chip Scale Technology”, a CSP is defined as a microelectronic package that has an
outline dimension 1.2 times greater than the outside dimension of an associated
integrated circuit (IC). CSPs have experienced rapid growth in recent years due to heavy
demand for portable, handheld communication devices. Further, due to the continued
miniaturization of semiconductors, technologies on CSPs are constantly being refined to
obtain cost effective and high performance ways to interconnect, test and protect ICs. As
a result, smaller sized CSPs are produced and hence improved methods are required for
handling these CSPs.

Once the semiconductor devices are singulated from the strip, the singulated
semiconductor devices are then washed, dried and placed onto holding trays to be
transferred to other locations for further processing. The holding trays are preferably
JEDEC matrix trays commonly used and adapted for holding the singulated
semiconductor devices for the purpose of shipping and handling. FIG. 1 shows a JEDEC
matrix tray (referred to hereinafter as tray) 102 and a singulated semiconductor device
(referred to hereinafter as singulated unit) 104. The standard dimensions of a tray 102

are 322.6 mm by 135.9 mm by 7.62 mm. In addition, a wide variety of trays 102 are
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matrix tray (referred to hereinafter as tray) 102 and a singulated

semiconductor device (referred to hereinafter as singulated unit) 104. The
standard dimensions of a tray 102 are 322.6 mm by 135.9 mm by 7.62

mm. In addition, a wide variety of trays2102 are 2 available for holding
singulated units 104 that come in different package types such as Ball

Grid Array (BGA), Metric Quad Flat Package (MQFP), Quad Flat No
a}{é'z!@ﬂe(@frfh@%@ pPiaguiaed 4auis é@ﬁpt@éﬁ%mprudésersn’rm@%ma@é such as

Bﬁﬂ't@rl@ﬁﬂ*@tbmﬂyymaﬁﬁ(b@%oﬁﬂ? %@Xﬁg’eo(wmt@ﬂééeldlépﬂo Leads (QFN)

handling equipment such as a turret equipped with a plurality of

g8 esitdseared iR Seattitel Addam nozzles (not shown). Each vacuum
nozzle of the turret engages one singulated unit 104 via suction created
using vacuum. The singulated unit 104 is then placed into a component

ThscREOuREeInUMES 1 ERA 1878 ByRiGakYirasssligiy %.Hﬁyfo%nbvnéutomated ICs
h4AGHHEN BQABIRerty RiGeilYashara rret rews si<eP rapenantpaekels dP8&pring-biased,

provided on the tray 102 for such purposes. In addition, the component

r%B@@'PQGVSFPEHbHQWSa@éO%QEWG‘ qBanl Xpett Wd?ﬁ?éé%ﬁfoih%wﬁffé engages
0AES BIRYIS @ ¢d ABRISECAI VR LRI LB dIRYsiAGA/atluhie $inguiakthteditenit 104 is

104 are then placed onto the trays 102 in a row seqéuence manner, filling

hED SHRFRAVIN? ATRBBRERRTBRKEES L6 et drye 1 dewmawgmg action

fiRPekRESyARRN R8s qUSPivafiNethdréCrd BRRVGT BonpRmelisodens qfd@@rovuded
traﬁ 102 in which the tray 102 Is secured on aglatform 302 usmghﬁlam

dRSOHavided B GHSThRUTBASES0H! AFHI IRy D SADRRRRARPHEI iHPBIgE&ach row

afnsiedladosmy 3pareyrercebndtner erighershens @ drest ayclioRalsieas bkthe tray
clamps 304. However, there is a tendency for the tray 102 to warp at the

ntre (referred to hereinafter as tray warping) when being clamped at the
periphery of the tray 102. Tray warping then leads to misalignment of the
ence, as a result, placement of the singulated

t kets 106.
THR RS IRD TS O D e 0 6 P 62 R EoruERee manmer.
fﬁﬁﬁg l@beonEhigsy Biecsinpotiate hoekias2t0s M fare th@rn@mdyvdimbmpahéat pockets

AR, e o BB P Tl Hifcn
tray 102 is secured on a platform 302 using clamps 304 prowded by the platform 302.
The tray 102 is normally held in place on the platform 302 by securing the periphery of
the tray 102 using the clamps 304. However, there is a tendency for the tray 102 to warp
at the centre (referred to hereinafter as tray warping) when being clamped at the
periphery of the tray 102. Tray warping then leads to misalignment of the component
pockets 106. Hence, as a result, placement of the singulated units 104 into the
component pockets 106 on the tray 102 might not be accurate. Thus, the singulated units
104 are then easily displaceable from the component pockets 106 due to the inaccurate
placement. FIG. 4 shows a cross-sectional view of the singulated units 104 improperly

secured within the component pockets 106 of the tray 102 due to tray warping.

The inaccurate placement of the singulated units 104 into the component pockets 106 due
to tray warping is made worse due to the size of the singulated units 104. The singulated
units 104 are typically of dimensions ranging approximately from 2 mm to 12 mm.
Hence, when the singulated units 104 on a previous row are improperly secured within

the component pockets 106 due to tray warping, the purging action initiated by the
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secured within the component pockets 106 of the tray 102 due to tray
warping. The inaccurate placement of the singulated units 104 into the
component pockets 106 due 30 to tray warping is made worse due to the
size of the singulated units 104. The sigulated units 104 are typically of
dimensions ranging approximately from 2 mm to 12 mm. Hence, when
the singulated units 104 on a previous row are improperly secured within

VAt e Mperieh i sUReRATT iRt ateE D HPOIAG, IR et aRemrpockets 106 on
tHRILRMBLIGY Srofe WaTREOZRieSI FRURIBRINGe M SINGWaiRd prgol@4row to be

into the component pockets 106 on the neighbouring rows causes the

diSREGReECTINitRe BRIMPRRBT RS Yok told Aisplatian dbingssirable since the

SERRBRMRAbPARKRITaERFingUBFHBesHUATIPES sIadREIrablensiP&®ii&ably as human
semiconductor manufacturing process will be slowed down considerably

IRETNERNARA B feRMATEHIR FEB QKGO Ednes retihlecey sinaukiied dpliecks-
singulated units 104. In view of the foregoing deficiencies, there affirms a
need for an apparatus and a method for un-warping trays used for

IR YIRM AR 'S ERHFOOHRL EEBICiEGIES sthEEe STR% TRFeXLARRARBEHRRTERMEthod

fof thanasng eragiscias st benelm i virae i @Ropsalieeand a method for
un-warping trays used for containing semiconductor devices. In

accordance with a first aspect of the invention, there is disclosed a tray
diptierey 15 comprising a platform and a device. The platform supports a
tray thereto and the tray has _receBtacIe_s for receiving components. In

TRE RS rRMPRY HRSDA I Y BRE 38 PR IASRES Nare/irRSaXi e AvARPRERRYS and a

nteAbod TP sinTWer ity e enaraas rcoeEinmebeha doadderslisildees. the
portion of the tray engaged thereby substantially towards the platform for

correcting orientation of the misaligned receptacles in the portion of the
Iradbrrgiy eviablngirdOagreptignied thedroponrmsitharsiised tray flattener

accordance with a second aspect of the invention, there is g tray flattenin
RS O AR R, LA OG5 Frey Pl DT P LS Y EJFIath e tay has
réegspbhalasfesomoriyibemponspenentadtitrsiditiertrapastigar e avaipeskasckptacles

S LR B 4 GoFERe GOy 1 th ) 1 displace

the portion of the tray engaged thereby substantially towards the platform for correcting
orientation of the misaligned receptacles in the portion of the tray thereby enabling

reception of the components thereinto.

In accordance with a second aspect of the invention, there is a tray flattening method
comprising supporting a tray to a platform and the tray has receptacles for receiving
components. In addition, the tray is warped and the receptacles are misaligned when the
tray wraps. Further, the tray flattening method comprises displacing a portion of the tray
substantially towards the platform for correcting orientation of the misaligned receptacles

in the portion of the tray thereby enabling reception of the components thereinto.

In accordance with a third aspect of the invention, there is disclosed a tray flattener
comprising a platform, a turret and a device. The platform supports a tray thereto and the
tray has receptacles for receiving components. In addition, the tray is warped and the
receptacles are misaligned when the tray wraps. The turret displaces the components

into the receptacles, the turret being adapted for holding the components. The device
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substantially towards the platform for correcting orientation of the
misaligned receptacles in the portion of the tray thereby enabling
reception of the components thereinto. In accordance with a third aspect
of the invention, there is disclosed a trgy flattener 30 comprising a
platform, a turret and a device. The platform supports a tray thereto and
the tray has receptacles for rece vm% components. In addition, the tray is

eRRARSd RN retdptadiy e fgng \Hﬁgipﬂwé’fréﬁev\ﬁ@ﬁseﬁg?éed thereby

sl}brsﬁ%ﬁh?ﬁ)%%r@ﬁﬁé’mm&%‘%r'E@ﬂéhﬁﬁ@@ﬁ@mﬂ% SRentLFRRGAGHA receptacles
adapted for holding the components. The device 4 engages a portion of

”BHB%MHB%?J&I&E%@B@%?P@PM@ fREP RIS/ 15 EPRBYN LB SR8 FRIRIR,
towards the platform for correcting orientation of the misaligned
receptacles in the portion of the tray thereby enabling reception of the

Budeh Ssserirtier RintdePERe M8 scription Of The Drawings Embodiments

EPAIBE VSRR i (ipeIes Ofk Rt ainRle e vaimafeferans e torRgeiRiN@Swings, in
in_which: FIG. 1 an isometric view of a standard sized Joint Electron

ce Engineering Council 10 (JEDEC) matrix tray according to the prior
art; FIG. 2 a cross-sectional view of the JEDEC matrix tray of FIG. 1; FIG.
3 shows an isometric view of the JEDEC matrix tray of FIG. 1 being

FEedrad BAREYE MiaworhARingahaigrd Mt Flenban BEHFB%SEQQEWSHQB Council

(MRYE O peatricarslatendavicesheprperty secured within component
pockets of the JEDEC matrix tray of FIG. 1 due to tray warping; 20 FIG. 5

shows a tray flattener according to an embodiment of the invention; FIG. 6

FIBows thestrayctiatiengenf Jfl e SHBRTO magtkfeneopaema the JEDEC
matrix tray of FIG. 1; 25 FIG. 7 shows a cross-sectional view of the

semiconductor devices properly secured within the component pockets of

Fie: 3EREws araisonteaiobielofl thh SEDEY Watingay cfugantiliig secured on a
|n|m|zed using the tray flattener of FIG. 5; FIG. 8 shows a first process

W%ﬁ?&% %tcmg the semiconductor devices on the

FIG. 4 shows a cross-sectional view of semiconductor devices improperly secured within

component pockets of the JEDEC matrix tray of FIG. 1 due to tray warping;
FIG. 5 shows a tray flattener according to an embodiment of the invention;

FIG. 6 shows the tray flattener of FIG. 5 being used for engaging the JEDEC matrix tray
of FIG. 1,

FIG. 7 shows a cross-sectional view of the semiconductor devices properly secured
within the component pockets of the JEDEC matrix tray of FIG. 1 when tray warping is
substantially minimized using the tray flattener of FIG. 5;

FIG. 8 shows a first process flow diagram for placing the semiconductor devices on the
JEDEC matrix tray of FIG. 1 using the tray flattener of FIG. 5; and

FIG. 9 shows a second process flow diagram for placing the semiconductor devices on
the JEDEC matrix tray of FIG. 1 using the tray flattener of FIG. 5.
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30 JEDEC matrix tray of FIG. 1 using the tray flattener of FIG. 5; and FIG.
9 shows a second process flow diagram for placing the semiconductor
devices on the JEDEC matrix tray of FIG. 1 using the tray flattener of FIG.
5. 5 Detailed Description An apparatus and a method for un-warping trays
used for containing semiconductor devices are described hereinafter for
addressing the foregoing problems. 5 For purposes of brevity and clarity,
the description of the invention is limited hereinafter for un-warping trays
DE8AdeDRPENINY semiconductor devices. This however does not
preclude various embodiments of the invention from other applications of

AfinfiRRarAHSréndT AN BhtdN 1WAER T RS CHSRES T tseMeRiHBRIRfERIonductor

debife HreertiaibemiRinkaomnaarEIsmipiebEBgoYRipHb RMBodiments.
Exemplary embodiments of the invention described hereinafter are in

accordance with FIGs. 5 to 9 of the drawings, in which like elements are

FavmRpEREs Wit ikt yeiriensaty Wheaiadsripiof BRthdHaneIoRGS MesREAHSkeinafter

to an embodiment of the invention as shown in FIG. 5 is described. The

fRrAPHARERBY HEYSFH IR RENNG GEBIEENL el Ry 6% aHSiuNeyer does not
pP&ude afieiisadasoafiidnic TR eeldReoiPHRIND BthER AbpIRATREOPSiAilar nature.

Further, the carriage 502 is preferably mounted tg a platform 508. In

THRd RN kAR RiDE plesrethRe deRRIUBIES Blallthdughtigge remain

coRisMERNERRIG: tcolaAblikemreimi@ashat require similar operating
functionality. The actuators 504 are used for displacing the roller 506

towards and away from the platform 508. When the actuators 504

Elisplsian temboliphbe tiRsdinveat DAt DS haeitgeplies $9Bccordance with

engages the tray 102 disposed petween the platform 508 and the roller
FAGR RRAL! TG FEREATSBE B B e BTt & Y B H U R® reference

noigdfaRf the tray 102. The roller 506 then depresses a portion of the tray
102 being engaged (referred to

A tray flattener 500 according to an embodiment of the invention as shown in FIG. 5 is
described. The tray flattener 500 comprises a carriage 502, actuators 504 and a roller
506. The actuators 504 interconnect the roller 506 to the carriage 502. Further, the
carriage 502 is preferably mounted to a platform 508. In addition, the carriage 502 is
preferably detachable so that the carriage 502 is mountable to other like machines that

require similar operating functionality.

The actuators 504 are used for displacing the roller 506 towards and away from the
platform 508. When the actuators 504 displace the roller 506 towards the platform 508,
the roller 506 engages the tray 102 disposed between the platform 508 and the roller 506.
Notably, the roller 506 preferably engages the tray 102 along the width of the tray 102.
The roller 506 then depresses a portion of the tray 102 being engaged (referred to
hereinafter as engaged portion) towards the platform 508 to un-warp the engaged portion
of the tray 102. The actuators 504 are preferably resiliently biased by a spring-loaded
mechanism 510 to avoid over-application of pressure on the tray 102 by the actuators
504 via the roller 506 when engaging the tray 102. Alternatively, the actuators 504 are
pneumatically biased. In addition, the platform 508 further comprises a rubber cushion

512 installed at a location on which the tray 102 is placed during engagement of the tray
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hereinafter as engaged portion) towards the platform 508 to un-warp the
engaged portion of the tray 102. The actuators 504 are preferably
resiliently biased by a spring-loaded 30 mechanism 510 to avoid
over-application of pressure on the trag 102 by the actuators 504 via the
roller 506 when engaging the tray 102. Alternatively, the actuators 504 are
pneumaticalléﬁbiased. In addition, the platform 508 further comprises a

1R b¥rtbeidalis 206 iddranehber £uskionorldnisvpieleirid ¥ragrmepaatlydigy to the
prbieh esERaRM S B¢ aepravi® A0ZRping EpliRt 30Ghd RayUevhen the turret

cushion 512 is preferably permanently fixed to the platform 508 and
e8gRges toereBR S APIIRE dREJCIoRIe iRy INBYatetbHRS Hftdp the component
pBbrEgesghe component pockets 106 for placing singulated units 104 in

the component pockets 106. 5 FIG. 6 shows the tray flattener 500 being

used for engaging a tray 602. As seen from FIG. 6, the actuators 504

Fryvey $hevialiae 30K hilidhe KutehBiAg asareRseAdRiHgmatdpesdrayfDgeen from

for un-warping the portion of the tray 602. In addition, with reference to the

FiGrECER ARRAIQIS ROK IRk ayadiss 1A TaHG8 Seleh P ORenaRarSbBORHRN of the

@l e02G6rvAdahsingdirbparfiy 6 ihe aEproementebiteroWstPfeference to the
component pockets 106 located along the length of the tray 602. The

h
SHolRECrIcHInSBTHA PbHIGIERY RY2rREIBP KBRARHRY tE%&UlSEe’??@nF{Be 1@ler 506 is

afighetrBPREBeacIRPANETIdPRaitetT 105 lonated eoneasHeRoWdIRts 106 located
equally m%%?art from each other. The oblique alignment of the roller

alh Hie oY 556 froht SRWE R} EAPRGIRGRRFHFESIRG'STPIding the

sHgglaRtEdriRitE0a 04 thetentold eeeashipoifiopstkas o tovdtbindheach row are
onent pockets 106. As a Flesult the IikelihOﬁd of the rcﬂﬂl{g 5(|)6
rdler 506 prevents

com {
QA HPRE e RAT AR SRR AR ARSI &
theiRbMezEsd IR ahlicws elignymenimf PessmitpoRCAYVIRGERRRELIANEDS that are

rrangement of the rows of component pockets 106. 20 The rolley 506 . .
S PR ALY S T T RS e5 GooA Atir dedikelinood
ofraleS e leroguessivedyiatpnbethenplatiemuniis. Witevnaiivelygdbmdgoties 489 602 is
R e r TR S PreneoF R P BB IRSEEE (D URE S%8ngement of

the rows of component pockets 106.

The roller 506 then preferably engages different portions of the tray 602 by moving the
tray 602 progressively along the platform 508. Alternatively, the roller 506 engages
different portions of the tray 602 by positioning the roller 506 along the length of the tray
602 while fixing the tray 602 on the platform 508. By using the tray flattener 500 to un-
warp the tray 602, the misaligned component pockets 106 are re-aligned when the
surface of the engaged portion of the tray 602 is substantially aligned with the plane of
the platform 508. Hence, the singulated units 104 can then be accurately positioned and

secured into the component pockets 106.

In addition, by un-warping the engaged portion of the tray 602, the flexure created when
the turret engages the component pockets 106 is substantially impeded to avoid
disturbance to the singulated units 104 already secured in neighbouring rows of
component pockets 106. Further, the actuators 504 also displace the roller 506 gradually

towards (or away) from the platform 508 during engagement (or disengagement) of the
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602 while fixing the tray 602 on the platform 508. By using the tray
flattener 500 to un- warp the tray 602, the misaligned component pockets
106 are re-aligned when the 25 surface of the engaged portion of the tray
602 is substantially aligned with the plane of the platform 508. Hence, the
singulated units 104 can then be accurately positioned and secured into
the component pockets 106. In addition, by un-warping the engaged

i3 tROR IR aRRy 8D 20t REOESR rRPEYBhEISHARaRCESD thdheirtYe RAghich might
otRerAfsBReNAN T PesRER HEhtScTURiRIMtaH Y INBEdRdIq dakk BHpdRMEDoCckets

to the singulated units 104 already secured in neighbouring rows of
Qmponent pockets 106. Further, the actuators 504 also displace the roller

506 gradually towards (or away) from the platform 508 during

engagement (or disen?agement) of the 7 tray 602 in order not to provide

ThsrindteditGr ispiel abiyn thigiestly (RREFPRARERIG &6y RRIRNY the width of
tiispigcenentatisingelaied tonite KpdRetPddh R RN eRy BIkake 9P of the

The roller 506 is preferably sufficiently long for engaging the tray 602
ralishg R dswrsiiaraplyRithel B ¥adeRiah ?@PéPéHEét%Vthélfeﬂfg@ﬁéﬂ%Hr%W%fray 602.

Abgitigyafif2 tiberdpratbosf (e repdieibBPfile Praiaiablhetkemasrvitemraterial (not
approximately half of the width of the tray 602. Additionally, the roller 506

y: | :
SOpRrEHaBIiNERINARR HBRECIPaABEHIAGNRA ISP iBtoR#lowh) & SRACKAbsOrbINng
nRHENS Y RiRET sIRSUKLEBSD AR RIEHEFODsadb e cohthehiaskabsaibinenddors 504.

material provides shock absorption when used in conjunction with the

FueerBRes ole FalienorarateaiieASBsME ARG H89d I GlRlacements.  Yet
afteerdoling disnEinapes tock ebtaliRinaivehol ing hisa&iferass not allow

free-rolling displacements. FIG. 8 shows a first process flow diagram for
placing the singulated units 104 on the tray 15 602 using the tray flattener

F$@(.)8|§h@w§@fﬁﬁ%rﬁ&§§&wmégrﬁfﬁtfbppiﬁ@mgdmthguIﬁt'e‘éf QFNsI@A on the tray
o o ch g oyl Bl S KPR D0 s o
pRfotm &bl teetragl BISREOreRtgaasRl acoviprdbihesT8HAg Manpssns. In a
o A S S SR YA MO0 S RISt nae
roller 506 to engage a portion of the tray 602 to thereby un-warp the portion of the tray
602. Tray un-warping is achieved by displacing the portion of the tray 602 by the roller
506 towards the platform 508 to substantially reduce flexure at the portion of the tray 602.
Next, in a step 806, the singulated units 104 are positioned into a row of component
pockets 106 located at the portion of the tray 602 by the turret equipped with the plurality
of spring-biased vacuum nozzles that are extendable and retractable into the turret.
When the row of component pockets 106 is filled, the actuators 504 then displace the
roller 506 away from the platform 508 to thereby disengage the roller 506 from the
portion of the tray 602 in a step 808. The tray 602 is moved into a new position on the
platform 508 to allow another portion of the tray 602 to be engaged by the roller 506.
The steps 804 to 808 are subsequently repeated until all the rows of component pockets
106 along the length of the tray 602 are filled up with the singulated units 104 in a step
810. The tray 602, after being completely filled with the singulated units 104, is then
transferred to other locations for further processing to be performed on the singulated
units 104.
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20 506 towards the platform 508 to substantially reduce flexure at the
portion of the tray 602. Next, in a step 806, the singulated units 104 are
positioned into a row of component pockets 106 located at the portion of
the tray 602 by the turret equipped witlg the plurality of spring-biased
vacuum nozzles that are extendable and retractable into the turret. When
the row of component pockets 106 is filled, the actuators 504 then

Aligpiatiuelye 2seEENEr BB VAV EIROFAR SRIRIAS NSOBI e th@kagA units 104 on the
tgﬁ%ogqgemﬁgrﬂh@trﬁ §i&iemneihso PRV TREItRYL0RHE AcpkeoBa8. 806 of the

e tray 602 is moved into a neWé)osition on the platform 508 to allow

fisslotFesD RN BF S8 RE0 el Bedcvgerib aTh e cane PaeRsssTilRsteydien the

réRotocBRP GHEns WasRaertl ikchRade thaniitaatdne 304vaish IsesReNneNntr 506 away
pockets 106 aloné; the length of the tray 602 are filled up with the

f%‘?ﬂgﬁ]%lﬁﬁ?ﬁf@ 904 IR H‘%‘E%Wﬁ%@@@%@%ré?‘ Eééoéft%%e‘i% %ﬁ@?e?élyﬂe tray
cbibeif Wit prop singidlated Litscd8Hfimbvany tRNFA9TE0d IROWRENEBEBIR as in the

for further processin%o be performed on the singulated units 104. 8

TissteprReaveifiow SEddi BrdpedeidlpttaagahP s Pratacgler SiRgitam the roller

50BiGvP4Arthdiepdray b eR thy lﬂl%iy%USefHﬁyu%@é@%'t 2RGageRNN Thé Ky 602 is
9. The steps, 802 to 806 of the first process flow of FIG. 8 are included as

TxGH B tHe S5 BE SBEHGNP AT HHAN BTV SeRRARBAINY PERGESEs 1bes steps

ge4filtedotheagivgiqremiArdiratage thie 0lee 26w avR0MbEHENRBKRETIOE along
508 to thereﬁé disengage the roller 506 from the portion of the tray 602 in

the JpR9196Y. OURAEPA REeSATEA MR I BRI D4 Hedns it The tray

603, inflee Hiish reeRRad|OViNEd WitB theestravitdaitensisd 004 s idismaceshiverred to
oﬁﬁ)ﬁﬂgnin the roller 508 over another partion of the tray 508 for

IR AR RO WP BRSO OR T St 104

throughout execution of the second flow process. The steps 10 804 to 902

are supsequently repeated until all the rows of component pockets 106
15,878, TOREOIRGTBRURE 122y F9SAINS (AL B TREIABCL Tt MkAHRLRRG 165ised for

cOIRRINAg. a’d?ﬁriétﬁwtﬁ&i? aﬁ%rcb@ia%calé@@dﬂiaiw &ftﬂ@sfidm@n toe sitditedts of the
.units. 104, is then transferred to other locations for further processing to . .
'%‘@Bfé?fbrfﬂédagﬂfﬁ?é'%%dﬂ?até%%%’h%gléﬂs.aﬁé’%t?ﬂésfo‘? g ngmwfr,tgwmques-

AdppaghiushBnd fwethiostinteuts-whthéngverybises d@sclosed, it will be apparent to
one skilled in the art in view of this disclosure that numerous changes and/or

modification can be made without departing from the scope and spirit of the invention.
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containing semiconductor devices are described according to
embodiments of the invention for addressing the foregoing disadvantages
of conventional techniques. Although only a few embodiments of the
invention are disclosed, it will be appa@®&nt to one skilled in the art in view
of this disclosure that numerous changes and/or 20 modification can be
made without departing from the scope and spirit of the invention. 9

IMs 1. A tray flattener comprising: a platform for supporting a tray

1theretg, the HaxdnayrangsaRiacles for receiving components, the tray
being warped, the receptacles being misaligned 5 when the tray wraps;

and a deviceAHAFRIAY Y SUPBRTHRCR tHaMr PRI Ui dprak@thayBRisrratecles for
the tr?éﬁﬁﬂﬁ?%@@rﬁb@f@ﬁ%,SHQSEWQHWEPW@F édt,hm@lﬁeré@fptfgcf@é GRiFRCHNGaligned
0

orientation he misaligned receptacles in the portion of the tray thereby
enablif§e i Ea% VBRRedmponents thereinto. 10 2. The tray flattener

as in claim 1afyelies eomeRgaligg a %Mtépﬂfé@ﬁgfwgiépfé@tﬂ@%aﬂfbn of the
for positioning the device over the tray secured to the platform. 15 3. The

tray fl&HR¥FATREEH BRIFRY, SURRIBRLA 'tYné%‘(%%W?ﬂﬁHQHBI;‘?%G%Bﬂ&Qc% lentation

the platipenricsiriiralirgdhadieyvinatonenarooidn nayttnediRN-ahBIRdrateption
to displace the next portion of the tray engaged thereby substantially

towar@E PRGIMRBASNS tRRRINIGy flattener as in claim 2, wherein the

support comprises actuators for spatial 20 displacement of the device, the
actuators being operable for disglacing the device towards the tray

Zsecurbtf (SR EHIERRIIAS. 18 YR thalH FRREFRIPRLSINElaim 4, wherein the

actuators cogplijsa fessigpdythigsre degicar@ e puilingisgask device over the

absorPtion. 25
tray secured to the platform.

3. The tray flattener as in claim 2, wherein the support is movably positioned on the
platform for enabling the device for engaging a next portion of the tray to displace

the next portion of the tray engaged thereby substantially towards the platform.

4. The tray flattener as in claim 2, wherein the support comprises actuators for spatial
displacement of the device, the actuators being operable for displacing the device

towards the tray secured to the platform.

5. The tray flattener as in claim 4, wherein the actuators comprise a resiliently biased

device for providing shock absorption.

6. The tray flattener as in claim 5, wherein the resiliently biased device is one of

spring-operated and pneumatically-operated.

7. The tray flattener as in claim 1, wherein the platform comprises a plurality of
clamps for clamping the peripheries of the tray to the platform thereby securing

the tray to the platform.
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6. The tray flattener as in claim 5, wherein the resiliently biased device is
one of spring-operated and pneumatically-operated. 7. The tray flattener
as in claim 1, wherein the platform comprises a plurality of 30 clamps for
clamping the peripheries of the tray to 10e platform thereby securing the
tray to the platform. 10 8. The tray flattener as in claim 1, wherein the tray
IS a matrix tray having dimensions conforming to the Joint Electron Device

8EnginderitPCAaHENe IED TP G dhrnerInTig 1Ry fiitténBaikbintray having
claimyimurpsain HRMRAYIFR IS ekeridif Thedia Nasene” aniraimg® Council

wherein the roller comprises a section of the roller being covered with a
shoc@g%%iﬂ@r}qﬁfﬁial. 10 11. The tray flattener as in claim 9, wherein
the roller is obliquely aligned to the receptacles when engaging the tray,
the receptacles being formed and arranged in a plurality of rows on the
ray, e &% LaUsRp@in Srtmel v BEIARe SieMR 1SS (Pleplane of the
tray. 15 12. The tray flattener as in claim 1, wherein the tray is movably
1Bositioned on the platform for allowing the device to engage a next

ortid B HALPRE! AS Hieaithe: M a5 eHeheomR igtiya sRidiBRerEF roller
subsigitig by ierardrinesRbRkalBe bing e fiRttening method

comprising: 20 supporting a tray to a platform, the tray having receptacles
for receiving components, the tray being warped, the receptacles being

1misaligregayhpadirr thayilviaash B ddisRipCcing aoPRitignsHiheiadligned to the
engaged thereby substantially towards the platform for carrectin

orien SRS TS EGREAY Lo e e R eRIaSIEIBRIBg T95THRY dnsyarranged in a

thereply NaP b1 dRcadieiv af i etee RO BE AISGHIAERIG tAé rdiNE Weng parallel to
fIatterEng?a metho&}gs in claim 13, further comprising: supporting the roller
S RIGARY

and p l¥er over the tray secured to the

12.  The tray flattener as in claim 1, wherein the tray is movably positioned on the
platform for allowing the device to engage a next portion of the tray to displace the

next portion of the tray engaged thereby substantially towards the platform.

13.  Atray flattening method comprising:
supporting a tray to a platform, the tray having receptacles for receiving
components, the tray being warped, the receptacles being misaligned when the
tray wraps; and
displacing a portion of the tray engaged thereby substantially towards the
platform for correcting orientation of the misaligned receptacles in the portion of

the tray thereby enabling reception of the components thereinto.

14.  The tray flattening method as in claim 13, further comprising:
supporting the roller and positioning the roller over the tray secured to the

platform by a support.

15. The tray flattening method as in claim 14, wherein supporting the roller and
positioning the roller over the tray comprises movably positioning the support on

the platform for enabling the roller for engaging a next portion of the tray to
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platform by a support. 30 15. The tray flattening method as in claim 14,
wherein supporting the roller and positioning the roller over the tray
comprises movably positioning the support on the platform for enabling
the roller for engaging a next portion ofithe tray to 11 displace the next
portion of the tray engaged thereby substantially towards the platform. 16.
The tray flattening method as in claim 14, wherein the support co_mPrises
actutsriagsr g rtongpiiane pleteof Y srarsednbUeRYa Rk BBIIRYlY towards the
operw@f{,%displacing 5 the roller towards the tray secured to the
latform. 17. The tray flattening method as in claim 16, wherein the

1§ctuaTBPst@drﬁ&§H§@iag Fagifief®s BlLdainddyivdsein BeitiRgEhepRprises actuators

absofgfiapatidl displdeertent Brtiraingienethodasatios!akthd opeReleifodisplacing
resiliently biased device is one of spring-operated and

pneuthafiRlet iepardidte Fay serytrgy HieRIREPAEthod as in claim 13,

wherein the platform comprises a plurality of clamps for clamping the

eripheries of the tray to the platform thereby 15 securing the tray to the
1§|atfoTH?. Hey THEEA) 9 MEMAY AfetRot!3@id Giaivhers! réﬂ%@ﬁaﬁf’@p“se a

a mafe [{eRyI\ ®vASEH d@%@wﬁ?rﬁcﬁﬁﬂf@@rﬂiﬁﬁﬂ%ﬁtﬁﬁlﬁﬂt Electron Device
Engineering Council (JEDEC) standards. 20 21. The tray flattening

method as in claim 13, wherein the device is a roller. 22. The tray

18attemingtragthageaf i ralalbd2ds WRERINhewpdri caneREsESRISaRtY @vice is
the roller being covered with a shock absorbing material. 25 23. The tray

flatte AMSPERRRer ReTAtedaRr PReRERSH ERPSHIG the portion of the tray

by the roller comprises obliquely aligning the roller to the receptacles
when
19. The tray flattening method as in claim 13, wherein the platform comprises a
plurality of clamps for clamping the peripheries of the tray to the platform thereby

securing the tray to the platform.

20.  The tray flattening method as in claim 13, wherein the tray is a matrix tray having
dimensions conforming to the Joint Electron Device Engineering Council
(JEDEC) standards.

21.  The tray flattening method as in claim 13, wherein the device is a roller.

22.  The tray flattening method as in claim 21, wherein the roller comprises a section

of the roller being covered with a shock absorbing material.

23.  The tray flattening method as in claim 21, wherein engaging the portion of the tray
by the roller comprises obliquely aligning the roller to the receptacles when
engaging the tray, the receptacles being formed and arranged in a plurality of rows
on the tray, the axis of alignment of the roller being parallel to the plane of the

tray.

24.  The tray flattening method as in claim 13, wherein engaging the portion of the tray

by the roller comprises movably positioning the tray on the platform for allowing
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engaging the tray, the receptacles being formed and arranged in a

plurality of rows on the tray, the axis of alignment of the roller being

parallel to the plane of the 30 tray. 24. The tray flattening method as in

claim 13, wherein engaging the portior12f the tray by the roller comprises
movably positioning the tray on the platform for allowing 12 the roller to

engage a next portion of the tray to displace the next portion of the tray
enga&@d%@i‘e‘i%ﬂ%@?a@mﬁ‘ﬁﬁ& ROV StrHBepiERYOIdiBlagetihg Agxdeprition of the
COMRHFINGigadR PAEIREY {apSHRPA m@\,@ai@xﬁbgrmrme tray having
receptacles for receiving components, the tray being warping, the

receptacles being misaligned when the tray wraps; a turret for displacing

othe conpapenishipdhipesagtacles, the turret being adapted for holding
the components; and 10 a device for engaging a portion of the tray to

displace the PEWBINER tE SHRYUHPA Fel WSS SubSArYalpBIRRESRIRSIes Tor

platfomatéWiﬁ@réemﬁmaﬂ'gnmeéi%y%éh@ WiEpiHeHdaceRsarRS il misaligned
portion of the tray thereby enabling reception of the components
thereitBEN B1OH3Y HEARSy flattener as in claim 25, further comprising: a

support for spppesting teplabrigane (ompeniingingthr redesames the ikt being
secured to the platform. 27. The tray flattener as in claim 26, wherein the

suppdtae b {RIdg | Hg bR EaNBRPRSE S 8Wlatform for enabling the roller for

engaging a neybpierifit ehfagiHg iodirplaganthedew BRpiaceahthgoki®n of the
engaged there%substantiallg/ towards the platform. 28. The tray flattener

as in eI iR LG ERUR oI MNAKS LN RIaHgra&or SpERSHNG orientation
displagetnentisdligrew ietefhr lasinatar phreing chaeaply tae@isparibeNg eeception

25 roller towards the traxgse_cured to the platform. 29. The tray flattener as

in claifff 5% SHARMESEEEEbrs comprise a resiliently

26.  The tray flattener as in claim 25, further comprising:
a support for supporting the roller and for positioning the roller over the

tray secured to the platform.

27.  The tray flattener as in claim 26, wherein the support is movably positioned on the
platform for enabling the roller for engaging a next portion of the tray to displace

the next portion of the tray engaged thereby substantially towards the platform.

28. The tray flattener as in claim 26, wherein the support comprises actuators for
spatial displacement of the roller, the actuators being operable for displacing the

roller towards the tray secured to the platform.

29. The tray flattener as in claim 28, wherein the actuators comprise a resiliently
biased device for providing shock absorption.

30. The tray flattener as in claim 29, wherein the resiliently biased device is one of

spring-operated and pneumatically-operated.
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biased device for providing shock absorption. 30 30. The tray flattener as

in claim 29, wherein the resiliently biased device is one of

spring-operated and pneumatically-operated. 13 31. The tray flattener as

in claim 25, wherein the platform comprgses a plurality of clamps for

clamping the peripheries of the tray to the platform thereby securing the

tray to the platform. 5 32. The tray flattener as in claim 25, wherein the )
3tay id RerHaiKIHERN Y alfEnSorestibiRfRiabome semriiseTadurality of
DeViWaﬁibgi'P&eéiﬁﬁﬁﬁg' RRd ﬁ@ﬁ&@@s%@ﬁﬁé‘% @-tﬁé‘ﬁlﬁﬁdrﬂﬁf@@@a&curing

in claim 25, wherein the device is a roller. 10 34. The tray flattener as in
claimPBrdnOER BRI comprises a section of the roller being
covered with a shock absorbing material. 35. The tray flattener as in claim

33, wherein the roller is obliquely aligned to the 15 receptacles when .
Hngadiify HY (AR 8Py biﬁhgﬂfa%gu hed Y aky@d MARIX tray having

pluraliiynehsions @arifs iimy the anis obmigrmenbel theiedeEhgiRgring Council
parallel to _the plane of the tray. 36. The tray flattener as in claim 25,

wher&lR BFE} 8383 5vably positioned on the 20 platform for allowing the
roller to engage a next portion of the tray to displace the next portion of

the tray engaged thereby substantially towards the_platform. 37. The tray
3ﬁatteng|?eat§% plisgssimelim %%&'HHM&W&E&W&H@E& using

vacuum suction. 25

34. The tray flattener as in claim 33, wherein the roller comprises a section of the

roller being covered with a shock absorbing material.

35. The tray flattener as in claim 33, wherein the roller is obliquely aligned to the
receptacles when engaging the tray, the receptacles being formed and arranged in a
plurality of rows on the tray, the axis of alignment of the roller being parallel to

the plane of the tray.

36. The tray flattener as in claim 25, wherein the tray is movably positioned on the
platform for allowing the roller to engage a next portion of the tray to displace the

next portion of the tray engaged thereby substantially towards the platform.

37.  The tray flattener as in claim 25, wherein the turret holds the components using

vacuum suction.
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