1 TRAY FLATTENER Field of Invention The invention relates to the manufacture of semiconductor
devices. More particularly, 5 the invention pertains to an apparatus and a method for un-warping trays
used for containing semiconductor devices. Background Numerous types of semiconductor devices
exist due to developments in the 10 semiconductor field. The semiconductor devices are typically
manufactured by forming a strip constituting an integral unit containing numerous semiconductor
devices. The semiconductor devices are then separated from the strip into individual units. The
semiconductor devices containing semicondddtér¥ leAbh¥aNESnally known as Chip 15 Scale
Packages (CSPs). According to a definition recited in the IPC/Joint Electron Device Engineering
Council (JEDEC) J-STD-012, "Implementation of Flip Chip and Chip Scale Technology”, a CSP is
defined as a hieldbefdatrsafiatackage that has an outline dimension 1.2 times greater than the outside

dimension of aReagseatiaRtiNRIrRIHCHM i CHPR MR SXRBHABCRAS aMIFh Y dmdagent
years due to heavy 20 demand for portable, handheld communication devices. Further, due to the

continued mitfStiRYSRIERN oPEEHIE oifd AR IR HBE BIhiR S he S BT ave-SHHBIAALT WA SSHREd to

obtain cost effggtivgiand-hictd RATGSMARE&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.

25 Once the semiconductor devices are singulated from the strip, the singulated
Background

Numerous types of semiconductor devices exist due to developments in the
10 semiconductor field. The semiconductor devices are typically manufactured by forming
a strip constituting an integral unit containing numerous semiconductor devices. The

semiconductor devices are then separated from the strip into individual units.

The semiconductor devices containing semiconductors are conventionally known as Chip
15  Scale Packages (CSPs). According to a definition recited in the IPC/Joint Electron
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
20  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.
25
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
30  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



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 30 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 2
available for RSfAlRY &g lhatdee ﬁ}@&é&ema@%&%iﬁlatff&@ﬁtlpefaﬁf&ww@k@fcrfm%s BaAhGHd Array

(BGA), MetriggQuiaghiat-R R (MRER) (uipd ikt (@ N)ackRiesiicr <aad ip
Carrier (PLCC). 5Th1e sinéﬁﬂ% u)%its 1r04%?e %Elically plaéfeacf%%}tob—:frlg traysa102 by aut(;“r%ﬁ)d ICs

handling equidtfiéhtsischeaded (uhialetigd8aWith a plurality of spring-biased, reciprocating vacuum
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 pocket 106 on the tray
102 by imtiati Q%W}ﬁ‘ﬁ%&m 104 are typically placed onto the trays 102 by automated ICs

handling equipment such as a turret equipped with a plurality of spring-biased,
reciprocating vacuum 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 pocket 106 on the tray 102 by initiating a purging action
10 from the vacuum nozzle. Typically, there are rows of component pockets 106 provided
on the tray 102 for such purposes. In addition, the component pockets 106 on each row

are spaced equally apart from each other. FIG. 2 shows a cross sectional view of the tray

102.

15  The singulated units 104 are then placed onto the trays 102 in a row sequence manner,
filling up one row of component pockets 106 before the next row of component pockets
106 is subsequently filled. FIG. 3 shows an isometric view of the tray 102 in which the
tray 102 is secured on a platform 302 using clamps 304 provided by the platform 302.
The tray 102 is normally held in place on the platform 302 by securing the periphery of
20  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
25 104 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
30 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



10 from the vacuum nozzle. Typically, there are rows of component pockets 106 provided on the tray
102 for such purposes. In addition, the component pockets 106 on each row are spaced equally apart
from each other. FIG. 2 shows a cross sectional view of the tray 102. 15The singulated units 104 are
then placed onto the trays 102 in a row sequence manner, filling up one row of component pockets
106 before the next row of component pockets 106 is subsequently filled. FIG. 3 shows an isometric
view of the tray 102 in which the tray 102 is secured on a platform 302 using clamps 304 provided by
the platform 3BUYRARZRIeB NP IASHEARPHEREHARE B Bh kA HebrsIaRoByaaskaty I Seriphery

of 20 the tray{l02,u3iRBCthenelamRs 3Qkiane\gigthaw ismitendansy falethadiayud 0 o wag at the
centre (referred to hereinafter as tray warping) when being clamped at the periphery of the tray 102.

Tray warping 48 e4dEa8 e ARHRMBRTLPAKLO o nethot kéikatios . ik ERdes Dl ae, tBracement
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Thus, the singulated units 25 104 are then easily displaceable from the component pockets 106 due
to the inatcurAtE BRAEOM B qits dAQ FNRY & ¥rsdessadisRlcsbiinsta Sy ndf& 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 30 to tray

warping is maBe \7reb e s SRR i deisi e SingaraRdiTnRe peod TR rRRARYNS e Hehare

typically of dimgnalonssading P HMael iRk Mibieudd i fdence, 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 3 vacuum nozzles for placing new singulated units 104 into the
compongnt pSeleftaly6 on the neighbouring rows causes the singulated units 104 on the previous row
to be displaced from the compgnent packets 106, Such a situation is undesirable since the

semiconductdrhBRTERGRRG Precdseiiiir dB SRR RS IAT O RSIEIE: RERY 4SS AR B itsrd8ton is

required to remauedforainseErslise RepASWated sl dMhibo viRw s dbadesegoing deficiencies,
there affirms a need for an apparatus and 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 flattener
15  comprising a platform 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 device engages a portion of the tray to 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

20 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
25  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
30  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



10 Summary The present embodiment of the invention disclosed herein provides an apparatus and 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 flattener 15 comprising a platform and a device. The
platform supports a tray thereto and the tray has recgptacles for receiving components. In addition, the
tray is warped and the receptacles are misaligned when the tray wraps. The device engages a portion
of the tray to displace the portion of the tray engaged thereby substantially towards the platform for
correcting ori€Rga8sh @fRﬁ@lﬁﬂsaﬁgﬁhédtf&éﬁta%@wtﬁ%epa%ﬂrbpﬁw@ﬁatthe?@%%g@%atbﬁﬁ@y

20reception of ie.aAMRORIARINEES NG IGEHIRRERV L ASESPDH RS RESLREARE IRMSNLIAR, there is
a tray flattening method comprising supporting a tray to a platform and the tray has receptacles for

receiving comp&reRtsting afthadmyHetrRy rabApBEreERiinfdbe SRR EHS HrgaINfed when the 25
tray wraps. Further, the tray flattening method comprises displacing a portion of the tray substantially

towards the platform for po[rectin%orientatign of the misaligned receptacles in the portion of the tray
thereby enabRiiefd2esstintionf dds\PsAdMEhereinto. In accordance with a third aspect of the

invention, thepgnisodistiasesank gy iatieRake A cRIMINRIRIMA MR R tuit BRAIARVIRSS, The
platform supports a tray thereto and the tray has receptacles for receiving components. In addition, the

tray is warped"aﬁiﬁ"‘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 4

FIG. 1 an isometric view of a standard sized Joint Electron Device 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 secured on a

15  platform using clamps;

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;
20  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;

25  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

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.



engages a portion of the tray to 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. 5 Brief Description Of The Drawings Embodiments of
the invention are disclosed hereinafter with referenceto the drawings, in which: ~ FIG. 1 an isometric
view of a standard sized Joint Electron Device 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 secured on a 15platform using clamps; FIG. 4
shows a crosggﬁmgrggygﬁgtgmemiconductor devices improperly secured within component pockets
of the JEDEC matrix tray of FIG. 1 due to tray warping; 20FIG. 5 shows a tray flattener according to an
embodiment SftfPRIAHEGHI-IomEtBAdIRr thetayPIagid s otsefaios SeIHEISESBRISABALSRY the

JEDEC matriydiade9hfel GesdiiBak Herelnahois en8RSSDRaHe T8l ads Lhihs gamiconductor devices
properly secured within the component pockets of the JEDEC matrix tray of FIG. 1 when tray warping

is substa%tially minimized using the tray flattener of FIG. 5;  FIG. 8 shows a first process flow
diagram for plaginghr sesnisRRAYER drYiseIRNIRe RATERE hanatrbn iy 9 flfedlidsine the tray
flattener of FIG. 5; and . , , .

for un-warping trays used for containing semiconductor devices. This however does not

preclude various embodiments of the invention from other applications of similar nature.

The fundamental inventive principles of the embodiments of the invention remain

10 common throughout the various embodiments.

Exemplary embodiments of the invention described hereinafter are in accordance with
FIGs. 5 to 9 of the drawings, in which like elements are numbered with like reference
numerals.
15
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
20  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,
25  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
30 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



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. S For
purposes of brevity and clarity, the description of the invention is limited hereinafter for un-warping
trays used for containing semiconductor devices. This however does not preclude various
embodiments of the invention from other applications of similar nature. The fundamental inventive
principles of the embodiments of the invention remain 10 common throughout the various

embodiments! ExBmhanp Bek09imdhes Phee MvBHbA detchrsder Hlpensanepertynizsdoigdice with
FIGs.5t09 oélg%ﬁﬁam%d%wb&htﬂk(?rgwa@emaﬁ{ﬁﬁym@é@%wﬁé lilkg referencs INMgHRls- 15 A

tray flattener 500 according to an embodiment of the invention as shown in FIG. 5 is described. The
tray flattener SRERESHIPFisOERUSHRR Y, [A6rdatdtecng singuatstlierss! Othin dbfusrsraaneat
interconnect lig&lg@{gef(ﬁQG to the carriage 502. Further, the carriage 502 is preferably mounted to a
platform 508. In addition, the carriage 502 is 20preferably detachable so that the carriage 502 is
mountabfe to other like machines that require similar operating functionality.

FIG. 6 shows the tray flattener 500 being used for engaging a tray 602. As seen from
FIG. 6, the actuators 504 lower the roller 506 until the roller 506 engages a portion of the
tray 602 for un-warping the portion of the tray 602. In addition, with reference to the
surface of the section of the tray 602 being engaged by the roller 506, the roller 506 is
10  aligned obliquely to the arrangement of the rows of component pockets 106 located
along the length of the tray 602. The rows of component pockets 106 are for holding the
singulated units 104. Furthermore, the component pockets 106 located on each row are
equally spaced apart from each other. The oblique alignment of the roller 506 prevents
the roller 506 from directly engaging and pressing on any singulated units 104 that are
15  already previously secured within the component pockets 106. As a result, the likelihood
of the roller 506 damaging the singulated units 104 when engaging the tray 602 is
minimized by the oblique alignment of the roller 506 with respect to the arrangement of

the rows of component pockets 106.

20  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

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 portion of the tray 602, the flexure created when
30 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



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, 25 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 1027The 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 ™38 RREHENERES 10d AVSRY ke ARl cASH NEre sSKU@ D riTte ¢y WhIchyght
actuators 504,MigripR QlgrPHO MGRn-engad Elgsmgufl@é‘dlﬁ’@i-tﬁl@in&llVginh@%cﬁﬁﬁéﬂ@ﬁ?’é@ﬁe@{ e
pneumatically biased. In addition, the platform 508 further comprises a rubber cushion 512 installed at
a location on ¥ich the tray 102 is placed during engagement of the tray 6 102 by the roller 506. The
rubber cushion 512 is preferably permanently fixed to the platform 508 and serves to provide a
damping effect to the traé/éloz when the turret en%ges the component pockets 106 for placin

singulated unkBe1GAIsH 2AE BorriBrbht prfbicsatioleng forsngagiondieied &) attasehedadikidl used
for engaging g ¢ray $@A2ASBRRNdORNE Go Bhdhen geteatpsstRPAIPIRr g polerROGHRtH Hremkeller 506

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

to the surfacd Y theV8detbRiBRIE HRFBoR HEMyCE AgaLEdR thehrdfier Bisevitd Rdiide 58 R010

aligned obliqueniigoilgl AriaeoRMant 06 the grue M ¢amp@neith ROsketk HeeJasatechalana thiength of
the tray 602. The rows of component pockets 106 are for holding the singulated units 104.

Furthermore, THMBrpthah theeRBEsTBBfo 2oy s R siiche Bhbsily dhscrdhahsadingach
other. The objigigialigneenisolibecrabiespabrenantsstaeirotsh @bt framvainegily Rnaasinsend

pressing on any singulated units 104 that are 15 already previously secured within the com\%pnent

pockets 106. AUHGERRAE, e ik o DrFrdrahby 558 citRagidEetEe LingutitBiermeiva Wistn

engaging the flieyn@f<ds Nmeiroizac by doesabliaur wigementf dapralien&ié with respect to the
arrangement of the rows of component pockets 106. 20The roller 506 then preferably engages
different portions of the tray 602 by moving the

FIG. 8 shows a first process flow diagram for placing the singulated units 104 on the tray
15 602 using the tray flattener 500. In a step 802, the tray 602 is first positioned on the
platform 508. The tray 602 is then secured to the platform 508 using clamps 604. In a
step 804, the actuators 504 displace the roller 506 towards the platform 508 to enable the
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
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 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
25  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
30 810. 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.



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 unwarp the tray 602, the misaligned component
pockets 106 are re-aligned when the 25 surface of th& 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 B clpeXesagid greosess (imesidgate foreengdyesiaiestdporentPoekdbs 106 is
substantially mp%ﬂﬁ%@@vﬁ%dtﬂwsbﬁaﬁ&@ 510 singidateshunits 904ralreagy sesURsoR seighbouring

rows of component pockets 106. Further, the actuators 504 also displace the roller 506 %;adually

towards (or aftésy PrRsSPtHEOBI oY 8 ssuvsl e ay ek af (BF drsengdayersent] or tnd ferdies02 in

order not to prowide ahidiRiyHRaBEEV e ity #R2Whiehi%ont athervisad esud: iIBEdisRlagement
of singulated units 104 out of the comﬁénent pockets 106. 5The roller 506 is preferably sufficiently

long for enga§iriyg the Byfenn aldnly thetirhatdisrgacs d)wst? o Porrene foe ReTHRN igRg et portion of
the tray 602, e lgngtheplobire ralberSep inmseiesplyaitbenasiden praRRXipdRiebh halfofiihe width

of the tray 602. Additionally, the roller 506 is preferably lined with a shock absorbing material (not

shown) such H&tPEasaret BRI PG SRR Aol ibisetispie shbuicesiiping the roller

508 over another portion of the tray 508 for subsequent engagement. The tray 602 is
fixed on the platform 508 throughout execution of the second flow process. The steps
10 804 to 902 are subsequently repeated until all the rows of component pockets 106 along
the length of the tray 602 are filled with the singulated units 104 in a step 904. 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.

15 In the foregoing manner, an apparatus and a method for un-warping trays used for
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 apparent 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.



10 material provides shock absorption when used in conjunction with the actuators 504. Furthermore,
the roller 506 preferably also allows free-rolling displacements. Yet alternatively, the roller 506 does
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 500. In a step 802, the tray 602 is first
positioned on the platform 508. The tray 602 is tigggirgecured to the platform 508 using clamps 604. In
a step 804, the actuators 504 displace the roller 506 towards the platform 508 to enable the roller 506
to engage a portion of the tray 602 to thereby un-warp the portion of the tray 602. Tray un-warping is
achievedloy digp bafiegenhanperatis ¢Ptheriging 602 by the roller 20 506 towards the platform 508 to
substantially reduegfiexreontstisparitien afdhanrubOmhd\ex) Raarier&fatha Sh19raiRdgnits 104

are positioned into a row of component gockets 106 located at the portion of the trag 602 tégat_ e turret
equippe AR FuBR ¥ BRI BIRSE VSRR TR RETh AL VIR VARE PB4 ke into
the turretwdlvipet tmel row of component pockets 106 is filled, the actuators 504 then displace the 25

roller 506 away Jrggy herglafon RS BafiBreby i eagaaS tireolles SORSTORYNG BRRIELhe tray

602 in a step 808. The tray 602 is moved into a newa%osltlon on the platform 508 to allow another
portion of ik RALAB0S! tH1B 8k daER L RIS SHBBIENHHY JeNRB0aND BoRntelRaIRRIENIR
repeatedunnidrplltitieestvparficorvpimrenapeekets d06eatoneg brieleagih ahthelijametiZonrst fidlest up with

the singulated units 104 in a s 10. The fray 602 after bein mpletely fill ith th
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the singuPatbd eemeaTRnt igtarétershang, AigrebrreeRiRS bR Wipariop Pblaeitigythe singulated
units 104 on the tray 602 by using the tray flattener 500 is shown in FIG. 9. The steps 802 to 806 of

the first flow of FIG, 8 are included t of th d low. When th f
componet 5 KB FUB I ARRF e AL B4 MR D RAP P S0 Wby 5 from the pltform

508 to thereby disengage the roller 506 from the portion of the tray 602 in a step 902. However,
instead of MAWIRg R HENCATHRR R RRINRISHCS AmdidhaEsbriPrasSIRYPLR D RidRe iy

flattener 500 is displaced for positioning the roller 508 over another portion of the tray 508 for
subsequéHITBRZAYSRTARL 18 1R B0 W ARAD PR BRARSRR Hiss!tAYo Hihodltes-RE08 SRR 8% second
flow proce#b.aldtescteqisolfir@DmateBO? are subsequently repeated until all the rows of component
pockets 106 along the length of the tray 602 are filled with the singulated units 104 in a step 904. The
tray 602, after being completely filled with the singulated units 104, is then transferred to other

locations¥of RGrif {REERREARPRIABES RS OrARINS 7 tPledsitGarata dNenitd s, obigHak tinasbifg
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of conveRtiona techniques. Rit OVUg% orfy a few embo imen{s ol the iRvention are disCfose , it will be

apparentttayone skilled in the art in view of this disclosure that numerous changes and/or

5. The tray flattener apparatus as in claim 1, 2 or 4, wherein the tray comprises a matrix of

receptacles conforming to a standardized size.

6. The tray flattener apparatus as in claim 5, wherein the platform comprises a plurality of

clamps to secure the peripheries of the tray to the platform.

7. The tray flattener apparatus as in claims 1, 2, 5 or 6, wherein the surface of the platform is
permanently fixed with a rubber cushion to provide a damping effect to the tray during

engagement by the device.

8. The tray flattener apparatus as in claim 1, 2, 5 or 7, wherein the platform is fixed in

position and the device is coupled to a carriage movably positionable over the tray.



20modification can be made without departing from the scope and spirit of the invention. Claims 1. A
tray flattener apparatus comprising: a platform for supporting a tray thereto, the tray having
receptacles for receiving components, the tray being warped, the said receptacles being misaligned
when the tray is warped; and a device for engaging a portion of the tray at a time across its width

to displace the Seig fRedis abpediay 4beelnia e dgeses dbaiphdialytevsattteanppaistaldigeplatform
to unwarg thasaid partion of the-tray,anado coccting orientaion and liqnment of atieast ne
misaligneél’u mpty receptacie i Ae>Said portion of fife ray, there Y enapf g pI écemer% ofthe
componegitdags atfiegigrastienaifghe dragcstachexh phaisaiof Heetitay @hthte wigplacersridregrirnteher

apparatum@&ﬂgyolﬁmgy ‘@H&é@@bﬂa%i%%lif pialles a}xdTﬁéa‘iF%‘{ ﬁéﬁe RifeRRARAHMARISGIM 2,
wherein the roller has at least one portjon of its surface in contact with the tray when the roller

engagesRRE'AINTHERI ME¥bRILLERIERES @th a shock absorbing material. 4. The tray flattener

apparatus as in claims 2 or 3, wherein the roller is obliquely aligned to the receptacles when engaging

the tray, e eeniagiansing imedanderangsth el yalinabiou e Ry adaghise axs

of the roller bein%parallel to the plane of the tray. 5. The tray flattener apparatus as in claim 1, 2 or 4,
wherein ﬁféﬁ?ﬁ\? Bmprises a matrix of receptacles conforming to a standardized size. 6. The tray
flattener apparatus as in claim 5, wherein the platform comprises a plurality of clamps to secure the

peripheri the fray to the platform. 7. The tray flatteper ratus as in claims 1 6. wherein
the Surtady o I BIA et BEbatis, o Wl T 2 oiiber e fe ASUEE'S Juesadlof 1o
the tray dixeddremgagiéaneridbipenRlaitaimeon which the tray is secured thereto is movable relative to

the device, to position said tray and to allow the device to engage a first portion and a next
portion of the tray to displace said first portion of the tray and the next portion of the tray

engaged thereby substantially towards and against said platform.

12. The tray flattener apparatus as in claim 8, 9, 10 or 11, wherein the device is actuated by
actuators for spatial displacement in a direction substantially perpendicular to the platform,
the actuators being operable to displace the device towards and against the platform to

engage the portion of the tray secured to the platform.

13. The tray flattener apparatus as in claim 12, wherein the actuators are resiliently biased to

avoid over-application of pressure on the tray.

14. The tray flattener apparatus as in claim 13, wherein the resiliently biased actuators are

one of spring-operated and pneumatically operated.

15. A tray flattening method comprising the steps of:

securing a tray to a platform, substantially fixed in a position, the tray having empty
receptacles for receiving components, the tray being warped, the receptacles being
misaligned when the tray is warped,;

moving a device to a first position to displace a first portion of the tray across the
width of the said first portion of the tray thereby engaged substantially towards and against
the platform to unwarp the said first portion of the tray and to correct orientation and
alignment of at least one misaligned receptacle in the said first portion of the tray thereby
enabling placement of the component into at least one aligned receptacle in the said first

portion of the tray; and
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8. The tray flattener apparatus as in claim 1, 2, 5 or 7, wherein the platform is fixed in position and the
device is coupled to a carriage movably positionable over the tray. 9. The tray flattener apparatus as
in claim 8, further comprising a movable support structure coupled to each of the platform and the
device, thereby configured to position the device to engage a first portion of the tray and a next portion

of the tray and tegispiRg theaiebpoURsIPhe Hayitiessiaydengaded substaniiaidewaddpians against

said platform tg unwarp said portion and said pext portion of the tray. % he tray flattener apparatus
e i B S D ST L e A R B o e AR R e e e i
claim 1, aubstartiafihtrwhidh @ribeusingt Substalivrily fixed in a position and the platform on which the
tray is secured thereto is movable relative to the device, to position said tray and to allow the device to

engage a first portion and a next portion of the tray to displace said first portion of the tray and the next
portion of the ?r%ﬁfaé/nfé%‘b%d"ﬂ]m%tg%%&a%ﬂmﬂ RWAPERLINE 4545131 Hhtform. 12. The tray

flattener apparatus as in claim 8, 9, 10 or 11, wherein the device is actuated by actuators for spatial

displacementin g gjreafian 3 hiABialYRemrNCHARIgMAPIBH A be BB GiaspRerable to

displace the device towards and against the platform to engage the portion of the tray secured to the
platform.S43aemis Fagiaciiniie fhepharamisminm dexine tisnliacerdivrtAEShRaTRB el 4he B3R By Diased to

avoid overepplinatienrofgpresairsl antthesheyk ddsofbiagraptdagener apparatus as in claim 13, wherein
the resiliently biased actuators are one of spring-operated and pneumatically operated. 15. A tray
flattening method comprising the steps of: securing a tray to a platform, substantially fixed in a

position, 18e 12§ haxifeftenipayretigstagdn Rinireedifing tontpdrrineemnpesingy Biemiganhrediethe
Lécelptaclﬁ?_iﬁ’@é' i’ f@ﬁﬁ@?i&‘épﬂét@é&ﬂﬂﬁ?ﬂ%}%ﬁﬁ%@: displd B@é/f_ iﬂﬂaaﬂiﬁlﬁvﬁfﬁ—tﬁl@rﬁ &f Sﬁr;lléoﬁii@néo g
isplace a first portion of the tr cross the widt the said first portion of the tray thereby engage
substanti%fl&gﬁ&@%?c@ '?moé% a[@s%% "ﬁﬁﬁ%ﬁﬁ%k ot}ﬁﬁ’v %:Fﬁw%q gé‘?ai r%%t portion of the tray and to correct
orientation and alignment of at least one misaligned receptacle in the said first portion of the tray

thereby eppllingRIRAEMEIHPHER SO TPANGAHE P24 8854 BNGIRIINEALILEPLBRIBASDS RRdifrst

portion of the tray; and repeating the previous steps by moving said device to a second position to
displace & SECONAGHEORBFMRSHAF 538 HReRHR of the second portion of the tray thereby

engaged substantially towards and against the platform. 16. The tray flattening method as in claim 15,
wherein % Qﬂ)é'?l%ff@ﬁg”ﬁrg method as in claim 19, wherein the platform comprises a plurality of

clamps to secure the peripheries of the tray to the platform.

21. The tray flattening method as in claims 15, 16, 19 or 20, wherein the surface of the
platform is permanently fixed with a rubber cushion to provide a damping effect to the tray

during engagement by the device.

22. The tray flattening method as in claim 15, 16, 19 or 21, further comprising fixing the

platform in position, and coupling the device to a carriage movably positionable over the tray.

23. The tray flattening method as in claim 22, further comprising coupling the carriage to the
platform, for positioning the device to engage a portion of the tray and a next portion of the
tray and to displace said portion of the tray thereby engaged substantially towards and

against said platform to unwarp said portion and said next portion of the tray.

24. The tray flattening method as in claim 22 or 23, wherein the movable carriage is
detachable.

25. The tray flattening method as in claim 15, 16, 19 or 21, further comprising fixing the
device in a position and configuring the platform on which the tray is secured thereto to be

movable relative to the device, to position said tray and to allow the device to engage a first

11



17. The tray flattening method as in claim 16, wherein the roller has at least one portion of its surface
in contact with the tray when the device displaces the first portion of the tray across the width, the
roller covered with a shock absorbing material. 18. The tray flattening method as in claims 16 or 17,
further comprising aligning the roller obliquely to the receptacles when the device displaces the first
ﬁortion OBm@o:]ﬁaahca &ﬁ%thw&@oaxtﬁ ehdheafotieRpiagaaralirbipbigoplanatef thy ]féam- tri@.n’lékae tray
attening method as in claims 15, 16 or 18 erein,the tray comprises a matri receptacles
contormiRg 1o Saer e M e e T e AL e s LA g lferein the plattorm
comprises a plurality of clamps to secure the peripheries of the tray to the platform. 21. The tray

flatteningpgethadray ABtEAIREMetnd8, akAPERn g IETSH) ﬂaeoﬁ'QEf?ﬁﬁtﬁért%rﬁ!ﬁgﬂf@‘aié‘thﬁfﬁgfﬁsn“y

fixed with a rubber cushion to provide a dam in%effect to the tray during engagement blyt e device.
22. The (R FREI ARG SRTHPLARRAL I8 8 ¥ EoH LS AR R RO HE R in
position, platfarou plireg dhiatevscbeimg opmiable rrovidpiacodiierdbliecovewtndstrayd 28aifise thay
flatteningy gt dsrg A8 eporlil iAo ey 'siRa=a18 iR Hsrcarriave to the platform, for |
positioning the deviceto engage a portion of the tray and a next portion of the tray and to displace said
portion of the tray thereby engaged substantially towards and against said platform to unwarp said
portion apd. Said trextipasivmgahdieodays i24lalmebayatening smriiocsasdraaientB2onis2d, tovherein
the mqv_eg)\} i &ao%?_%e |'1=1C%%toancgfar_t))rlgSSa % gp%gr%% fl_att_enlng method as in cla_lm 15, 16, 1.9 or 21, further
comprising fixing hePdevice in a position and conﬁ(gurmg the platform on which the tray is secured
thereto to be movable relative to the device, to position said tray and to allow the device to engage a

first portiop arkbarageiting Afdredray e disiace, thadhsh RREIRIIENNS BR¥aNddBtBRxEROtON Of

the tray en a%ed the[eb%syegistagtialg/ tovx{archs and al% inst said platform. 26. The tray flattening
method &% BRSPS 3028 D5 HINRER S%E\ﬁg "actuating the device by actuators for spatial
displacement in a direction substantially perpendicular to the platform, the actuators being operable to
displace the device towards and against the platform to engage the portion of the tray secured to the
platform. 27. The tray flattening method as in claim 26, wherein the actuators are resiliently biased to

avoid over-application of pressure on the tray.

12



28. The tray flattening method as in claim 27, wherein the resiliently biased actuators are one of
spring-operated and pneumatically operated. 13 TRAY FLATTENER Abstract Semiconductor devices
are typically manufactured from strips. The semiconductor 5 devices are then separated from the
strips into individual units. The individual units are washed, dried and placed into rows of component
pockets located on JEDEC matrix trays (trays). However, tray warping tends to occur at the centre of
the trays due to improper securing of the trays thereby resulting in misaligned component pockets.
Hence, the individual units are not accuratelyBditlIhad Bk Edkured into the component 10 pockets.
Additionally, the size of the individual units further worsens the problem of tray-warping as the
individual units are easily displaceable from the component pockets when not properly secured in the
component pAEEchn embodiment of the invention describes an apparatus and a method for

un-warping trgysmisead falb e aniainis thee mipRAAYCIRAARNIGER AL BrbitB sRips.  The semiconductor

5  devices are then separated from the strips into individual units. The individual units are
washed, dried and placed into rows of component pockets located on JEDEC matrix
trays (trays). However, tray warping tends to occur at the centre of the trays due to
improper securing of the trays thereby resulting in misaligned component pockets.
Hence, the individual units are not accurately positioned and secured into the component

10 pockets. Additionally, the size of the individual units further worsens the problem of
tray-warping as the individual units are easily displaceable from the component pockets
when not properly secured in the component pockets. An embodiment of the invention
describes an apparatus and a method for un-warping trays used for containing
semiconductor devices.
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