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
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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 semiconductor
devices are thgpgshad, dried and placed onto holding trays to be

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



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 (referredto 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 holdingf singulated units 104 that come in different package types such

as Ball Grid AyajBGiRy, Midhe cngtlrtrd paickdgé thorpye dudierstereiagssyorsNyghasplastic
Leaded Chip garish LGS EIRS, Sngulatad enits badare gx@t_%pﬂx Rlase ¢ rntedhe 4Ry ER3 by
WI

automated ICs handling equipment such as a turret equippe h a plurality of spring-biased,
reciprocating ¥4thlstind£akes Gbirshawisy. (BREI Yacuum 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 purgiﬁr;ﬂ action 10 from the vacuum nozzle. Typicalléﬁthere
are rows-of cRfpSHEMHEE ke 08 rsidenieH th@pesA 10990 suER YUl IS BY. faatitdn tise

component pagkefnd 0&;apRRAR KRtharg SpagRete iRy RBAK PN eeiatheb i LriroShRYl a Cross
sectional view of the tray 102. 15The singulated units 104 are then placed onto the trays 102 in a row
sequence maisRgrocating vacuum nozzles (not shown). Each vacuum nozzle of the turref 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



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. HEHER 2eraleedpitploicieementatgniaishytitid Qe 1oL mpRetsrissHeHhorkets

106 on the tray10; prighiiQ REWRCUIRLR. flUSiHhaAiRoWaTRdwaiten2td Od R bR fagiiVbe
displaceable from the component pockets 106 due to the inaccurate placement. FIG. 4 shows a

cross-section@iSPiaGrHItRE SRy GRITP RNt POkt pPSpe Yy dbautitriifmilt hedesiipbnetpdbrets 106

of the tray 10g.geotRitf@y aRinGchg N peseuatenlrosmantebthp indidaiet 4eie 404 inithe
component pockets 106 due 30 to tray warping is made worse due to the size of the singulated units

104. ThedsindlistéentinrdsisauredipieaRy srarrensibiispisetynayrsdimute ifom 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 tri%y warping, the purging action initiated by the 3 vacuum nozzles for placing new
t

singulated untfs V0% At eessRipeEACITOEKSIIE s A8 ARGPEMetEaaRES theRthulated

units 104 on tae paVIRPH A0 RR displagagifiamstieicampaeatneskets 106. Such a situation is
undesirable since the semiconductor manufacturing process will be slowed down considerably as

human 5intervention is required to remove or reinsert displaced singulated units 104. In view of the
foregoing defiigpgigsy there affirms a need for an apparatus and a method for un-warping trays used
for containing semiconductor devices. 10 Summary The present embodiment of the invention

disclosed her&lif prSSRaESRRUPPSPLO5 B d Y FREHbLEITSIOSFAPSFPIR PP S0P NG
semiconducten&RYires. In-deephtanagswiibdadirsbaspaakebihr davaaiipacthese is disclosed a tray

flattener
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



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 platfayrm for correcting orientation of the misaligned
receptacles in the portion of the tray thereby enabling 20reception of the components thereinto. In
accordance with a second aspect of the invention, there is a tray flattening method comprising

supporting a §28P85% HIREBIAN ol the tray HastierRleptathesaertitedinbecdimpsheassdirhsaehtion, the
ray is warped R ARRIIgSERIRBIR A MPAIARLD e I1pi AR ITaY dridemUriRl foecfayatiening

method comprises displacing a portion of the tray substantially towards the platform for correcting
orientation of thEFieEligmed thecspdBrEghi sRebHB RIS Btivi tFdhetreratneriabisi§iféeeption 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 receeefcRetsriptier A THeBEARES In addition, the tray is warped and the receptacles are

misaligned wiggi gk WiaRs i dne et et JIEHAsR hecsRmBrRentsiRiedfe rase dhag turret

being adapted for holding the components. The device 4 engages a portion of the tray to displace the
portion of the"t’lhalﬁhéngaged 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 referencd Y9 the AiAMIFEEC Higvhirha stairlesd pizeidginthlecien Brd s dmeinacsingd 9Bt Electron
Device EngingenacG avitait 4Q(IB&EGhMRtihethayageording 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.



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
cross-sectional view of semiconductor devices improperly secured within component pockets of the
JEDEC matrix tray of FIG. 1 due to tray warping; 20 G. 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; 25FIG. 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 dpifirgiprdcyRig@dhe tray flattener of FIG. 5, FIG. 8 shows a first process flow
diagram for placing the semiconductor devices on the 30JEDEC matrix tray of FIG. 1 using the tray

flattener of FIST SPRAER S Ethife dNSBSErifioRnAKENBEr St dHeh ol (RRIBHEN SRRIPARGUFERSs used
for containingisepicandustensievicesiMadescibedfaeimafteririaddresring the foregoing problems.

S
5
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.

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



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 remaig 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 580 BedBediAleio ¢ -embedithBef SHHeInYEhidREEERIWRSHRISNEYSredcitnds. The
tray flattener %QQEGHH‘ BUSemA SaNiaoR 3R8vRstUalRAmRAG amea 1ONRE 308- The AeluaiarsHAR%:

interconnect the roller 506 to the carriage 502. Further, the carriage 502 is preferably mounted to a
platform 508.q%aa%ﬁtr8ﬁ,qw@wmg}@s?€ﬁ8isl Yo prerelaming ddrgeiatesd e BsrsagwsEts
mountable toFgm@tgilf@gnachines 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 pirtfosmineQd and 4he rellemePsodie@ahlyutes relensib iy aferabboendagesdhe tay 102
along the width of the tray 102. The roller 506 then depresses a portion of the tray 102 being engaged

(referred to hEIINGEF 25BHGEY Y JoTr oRtras AR Mk i Fo BEa S GREASE 2o EivgRjebportion
of the tray 10gqy lve 2¢8dalprw 2PtharePiririeRlyfrasiliemlyorased driskrinaiordadn3e magaanism

510 to avoid over-application of pressure on the tray 102 by the actuators 504 via the roller 506 when

engaging the WY F02! Riteitatrien), thie Bt iterast ek hindtcEthrbiadedhatgit the
platform 08 fyrthed GHRRIEeste tHoheraushion ¥2Hastaiad At eolapation G oubishi e lsaxdd2 is
placed during engagement of the tray 6 ,

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



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 tray 102 when the turret engages the component pockets
106 for placing singulated units 104 in the component pockets 106. S 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 enggged by the roller 506,

the roller 506481 igite 0T8T RS Iy RoRHNY igfr AGaPL i B BRBRIWS dheoHPoRBAt PoiketdiEds located
along the lengihohioe HEayIBRR dEpeFeME?" neS Rarkelsdl 06 ase der haldiadhesinguated

units 104. Furthermore, the component pockets 106 located on each row are equally spaced apart
from each othé0-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 1h/80e 0% isirssedbly avéfishiriielangdrisnessitethsiEs 5o lenedbsevtdd tle

arrangement %tmgrmé.of\mm RORRMcPaskals & 20 Haa I 206 thenspreferary LRIAARS
different portions of the tray 602 by moving the tray 602 progressively along the platform 508.

Alternatively, iEFofy SoEcEgEE htsreridsarabARSPYHEATEly Bl oy houibhinGthsdie? %06
along the lengthfishel tjayR0Londils fixing ghadra B R en fhenplatiarm 288Binpsingdhs) tiayiflattener

500 to unwarp the tray 602, the misaligned component pockets 106 are re-aligned when the 25

surface of the' dNYRYEYPotidFFBriHe BRYE0DAY WRbasm 4115 ARh8ePRGth thESRIRE or bR Nidgorm

508. Henge, thatsiguiasedibnisaokR4-636-HiRn kenasciiately positinnesh aRdsessirpduintadisn4.
component pockets 106. In addition, by un-warping the Eg‘%aged portion of the tray 602, the flexure

created whent SRRt BhgAlEs t BHISHRIMNA: HorkeioW dliccsipbinen fLiRIARTIRAEY to Hoid

disturbance tq|tbg siRgHlaiRe rdNEs sddakeasl s e b NRIg AR Eaws 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
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.



7 tray 602 in order not to provide abrupt disturbances to the tray 602 which might otherwise result in
displacement of singulated units 104 out of the component pockets 106. 5The roller 506 is preferably
sufficiently long for engaging the tray 602 along the width of the tray 602. With reference to the
engaged portion of the tray 602, the length of the rollgr 506 is preferably either as widen or
approximately half of the width of the tray 602. Additionally, the roller 506 is preferably lined with a
shock absorbing material (not shown) such as urethane rubber, polyurethane or silicon rubber. The

shock absorbfHéernatividie fatgsradsacsab e wrbisesianioumdrc e thsstsnilardisniRilf rendbeuators
504. Furthermaiestheniollsing QhcnralerabivhalssvaliQwsdkeemmatiog displacamerniss Yekakasnatively, the

roller 506 does not allow free-rolling displacements. FIG. 8 shows a first process flow diagram for

placing the sifi§UiIRIEEEEhIO Y EAlhé aisy/Inctiged HshigtAE haysrareiares. vy sWhB0dethe tray

602 is first pogjliopedptiieRiyéertto P Thateay GR%uidheR SRS Ia-the PIRIRIB FO8MINg
clamps 604. In a step 804, the actuators 504 displace the roller 506 towards thel&lgtform 508 to

enable the roﬁ@%@@tﬁ%ﬁ@%é%p@rﬁ%ﬁ%ﬁﬁ&ﬁ%&ﬁ%%rﬂ%BQQJH%FB%@ ih BrettYray 602.

Tray un-warpig is achigvesh bydiselreingstbsdrariy plthe tay 602 vothellgssrRHA6 pwards the
platform 508 to substantially reduce flexure at the portion of the trgéCGOZ. Next, in a Stiﬁﬁ806 the

singulated untt&s BReass SlostiBhE&intd hroirbiiladiehssmitt SetirelesddabpatdiPaint sl of the

tray 602 by theyupriretidiRepviibihs pleraity siSpoingabiagachyaedummerzlesibatare@xtgndable
and retractable into the turret. When the row of component pockets 106 is filled, the actuators 504 then

displace the P58 BTl dheopehrirnssation sy saredgtlo® #egsiter 5% Hehh the

portion 9f thegdpay$981nR SIBRER8n TN echastLOdnis MOVES B M@thpesHiepsikdreplatimg 508 to
allow another portion of the tray 602 to be erégaged by the roller 506. The steps 804 to 808 are

subsequentlytPegeast fihe difthe%oire Stlednmpbnbasimiatedigrtaibiitithe stsRgtibr e #2y 602 are
filled up with e sitaulatadupisiehin aixepyin Sk0sihbelitay 6Rids alier heinencompletaly filed with

the singulated units 104, is then transferred to other locations for further processing to be performed
on the singul Stbhar Insatiops, fog 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.



Alternatively, a second process flow diagram for placing the 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 process flow of FIG. 8
are included as part of the second process flow. When the row of component pockets 106 is filled, the
actuators 504 displace the roller 506 away 5 from the platform 508 to thereby disengage the roller 506
from the portion of the tray 602 in a step 902. H@ygiygg, instead of moving the tray 602 into a new
position as in the first process flow of FIG. 8, the tray flattener 500 is displaced for positioning the roller
508 over another portion of the tray 508 for subsequent engagement. The tray 602 is fixed on the
platform 308 traviigitensroanpaidos opmrrisiveond flow process. The steps 10 804 to 902 are

s_ubseq_uently r%%ﬁ@rw%ﬁ%lﬁbsdﬁﬂ@ af saMpRASKH! PRCKELS %Q@iﬁéof&é*&@a@é@ﬂbpfébéi\lf_ 602 are
filled with the singulated units 104 in a step 904. The traﬁ/ 602, after be_lng_ completely filled with the

singulateBPIIMRNGRE; 10SHEY PENGNVAIRSE SRetAGRTEREERTT TN PSS eHe e lfdYrited on

the singmmmfd;_rmm104: 15 In the foregoing manner, an apparatgs and a method for un-wa_rping t.rays
used for containing.sRmeRAEiang iR BifeHhediarsdiag e AR RS b fpyention

for addressing the foregoing disadvantages of conventional techniques. Although only a few
embodiniisROrtRe pivEstBAYaIRCEREY GHagRIVAY BRI IBHYioMey Sharkifeaing e MaraBiPof this
disclosurenihaipthaemdpehirngestaadray a0maddmadianieanhsiamase anthaighaeparsngt fresstthe
scope and spirit. of the invention, ims _1. A tray flattener. ratus comprising: a platform for
upporirers R AlARE YA et e S e e, AP o peB IR e
the said RidBpreemrRObeMitRIshIRR*ANeHRiINNRE pepRtaglaipdbe aald pPortienddiftetfay.engaging a
portion of the tray at a time across its width to displace the said portion of the tray thereby engaged

bstantially, t d inst the platf t t id ti fthe t dt t th
crentatich 318 Gty TAHEGPAETLALE AR h ATl STl e REBIEIE AT said portion of the ray,

thereby enabling placement of the component into at least one aligned receptacle in the said portion of

the tray. 3. The {ayALRBPLAPRAIALUS AR SbFRBNInMIRTRHE IR ARYICS IR AIYIRY potidMBIRY

flattener apparatus as in claim 2, wherein the roller has at least one portion of its surface in contact
with the FHY3GRA SR RAIVER R L HENeay e G IaRRS BGela With LY HoRRIHSOMEHTS
material. with Enehtrely dtastebiag aytaratus as in claims 2 or 3, wherein the roller is obliquely aligned to
the receptacles when engaging the tray, the receptacles being formed and arranged in a plurality of

rows in the tray, a lengthwise axis of the roller being parallel to the plane of the tray.
4. The tray flattener apparatus as in claims 2 or 3, wherein the roller is obliquely aligned to

the receptacles when engaging the tray, the receptacles being formed and arranged in a
plurality of rows in the tray, a lengthwise axis of the roller being parallel to the plane of the

tray.

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.



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 rulgbeheusdyjanteryorifRidsapinERIff @, taithe tierbikdtg engagamestghothetdryige. 8. The

tray flattenc ApPAIaS 28 I ciaMch2am And dhereipdhe platignn s fleeadn position and.the device
is coupled10"a’ Ccarriage movably positionable’over the tray. 9. ray flattener apparatusas in claim
8, furtheretgrgsrisifitstaparioalsictie ppyrandra diexe reutipieef thestiah aidtie pisnfesensaittinpidiaieofce,

thereby qapfigsyaddrpPUHgRJEs SademirRNaRRed sl pRylpRSdhe diaAnd & aexhRP LN of the

tray and to d_isrelace said portion of the tray thereby engaged substantially towards and against said
platform RPTINN RSS2 PEHiBAENY YR portion of the tray. 10. The tray flattener apparatus as in

claim 8 or 9, wherein the movable carriage is detachable. 11. The tray flattener apparatus as in claim

L, 2, 5 orig, weren e deyice is subsiantialiy fixering Rosition andh e iAosm on el the tray is

secured thereto is movable relative to the device, to position said tray and to allow the device to
engage aijﬁF%?rﬂﬁﬂlﬁon 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 gpparatus as.in claim 8. 9, 10 gr 11, wherein t ice IS actuated by act for,spatial
displacerint o LA sttty 35 IRl B2 B2 et A R e Te R

displace tiediaviceositiparashing alpsierse ere Wikaforta B igsRR! e theraniomeahiayelativedd to the
platfgrm-tr@daf_a@etrwﬁwmﬁf §@@Myﬂﬁiﬁj&§ H]Iffi_?ﬁ@e%@?fﬁ&h&é@@@tﬂﬁépb’é@&\ r@f&iantagbiaﬁed to
avold over- Ication Ol pressur on the tray. .. et attene paratus as in m , wnerein
tho rosil BRSO TEn oo, SR o 83 e RO S AL R ey B T Tty
flatteningengsthed tberapyisirstartistiygevedrds angergaingl aaidhplatierplatform, 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%irSbpIRioHaaRnRE BRRPLRAIMS S UAtR oPtHd il HreP BRI S AR Bhgaged
substantiatiystovaufds syadialgdisps dha ehdtio mdice civvas pibta rsailtl fisst peordionlaf i éhksgyadfotnto correct
orientati ' f e misali rece i ig fi i ay
hereby o B I e Sl MR
portion offg@gaipeaprytion 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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repeating the previous steps by moving said device to a second position to displace a second portion
of the tray across the width 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 the device is a roller.
17. The tray flattening method as in claim 16, wherein the roller has at least one portion of its surface

in contact with thepgsny iRNpikeisey seplisy acssigedissipactiad skt ttyraiosstasyedthathe
roller covered \Q/ithr? shofck a?sorbingsm%te 18. The traxJIatt«ta method %s inbclaims 16,0r 17,
secon 0 Cri the 0 ther

ortion of the tra ri%h the sec rlninngf e tra ngaded
further comprlsn‘?g aligning therofler othué’Yy %o the recepcfacl g When {He dice GipAES e first

portion ofubstanijally lengrawrredadsiosttie rRIpEpmeing parallel to the plane of the tray. 19. The tray
flattening method as in claims 15, 16 or 18, wherein the tray comprises a matrix of receptacles
conformin% to a stanglardiz_ed size. 20. The tray flatteniréﬁamethod_ as.in claim 19, wherein the platform

compriseoa PIGrHAY  GHEN RGN E A% 1 HA Bl HHLIREE B RRSHUCR S R L8R tform. 21. The tray

flattening method as in claims 15, 16, 19 or 20, wherein the surface of the platform is permanently

e ity rHh0ES SYSHION 10 AURES.E FATAINGE R R IR Yo HATG S0 BRHH LoV

22. The tray flattening method as in claim 15, 16, 19 or 21, further comprising fixing the platform in
position, SHEPEBIPIFRGAGE WEithe d3y vARmYe [BVSB IS PRIaRfsHABIErel B HIRN PAYNe By R ARty
flatteningtmaeifun, &seifoligiBb e cturihe aasnoekisiigeMphngdig. 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. sHig Hext ieinbmedetps M chestty PaténfHgheetesirasing akgrinzptae 2dleherein
the movaippatyagedriashabies hoRny s letenigoanelind avin ol b Mo 16ar 21, further
comprising fixing the device in sition and canfiguring the platform on which the tray is secure
thereto té%@%%%&’&%fiﬂ%@é?h eﬁ‘&/‘?@é’?ﬂ{g rg%ﬁﬁo??a%ﬁé) ft a;e/ A% to allow the device to engage a
first portion and a next portion of the tray to displace the first portion of the tray and the next portion of

the tray W%Qr‘é}ﬁﬂ%%rﬁhg%@m%éwa%@ﬁ‘i AGAUPTBSHHPEN Bty Tohll5itey JIRemNg

method as in claims 22, 23, 24 or 25, further comprising actuating the device by actuators for spatial
displaceMeCrPRH S OB INNA AR A1 HAAsS SifiSr 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.zo' The tray flattening 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



27. The tray flattening method as in claim 26, wherein the actuators are resiliently biased to avoid
over-application of pressure on the tray. 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

semiconghagtion ardevicrsiaperitencsiaparatdil enephestnpsintophavidoptnntiay Tarl individwal units

are washed, .dried and placed into rows of ¢ onent pockets located on JEDEC matrix trays (trays).
Fioweer TS AR Ot STy St ALY IRESIdg ot Ao D i of the traye
thereby resulting in misaligned component pockets. Hence, the individual units are not accurately

positionegeanslsaay ReEHAGNAARBIPARNIAPoskets KON NEsHRRGH Y Ecngig Wb units
further warsens the problem of tra¥_-wa_r ing as the_ individual units are easil dls[%ﬁt_&:eable from the
compone RS REAIHR § 5 sy B%H?Htt%acg't[ﬁﬁﬁ%ﬁPB%t@EQ@.y RFEAHIACIR Bighe

inventionptigterihetharaap@dwedt useingl aperatileddodisplavarpieg deyceuserhfds camdaayaigst the
semlcon%%}gﬁg?g '&r?gc‘aéle%tﬁé%oﬁion 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.

28. The tray flattening method as in claim 27, wherein the resiliently biased actuators are

one of spring-operated and pneumatically operated.
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