TRAY FLATTENER Fi el d of Invention The invention
relates to the manufacture of sem conductor devices.
woRroe/op@pé i cul arly, the invention pertains to BEI/SG2008/000034
apparatus and a nethod for dn-warping trays used for
cont ai ni ng sem conduct or devi ces. Background Numerous
types of sem conductor devices exist due to
devel opments in the sdRA¥FdEFBENER| d. The
sem conduct or devices are typically manufactured by
formng a strip constituting an integral unit
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performance ways to i nterconnect, test and protect
ICs. As a result, smaller sized CSPs are produced and _
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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



sem conduct or devices for the purpose of shipping and
handling. FIG 1 shows a JEDEC matrix tray (referred
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sem conduct or device (refer2ed to hereinafter as
singul ated unit) 104. The standard di nensions of a
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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



104 are then easily displaceable fromthe conponent
pockets 106 due to the inaccurate placenent. FIG 4
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down consi derably as human intervention is required to
SuSIR or reinsert displaced singulated units 104. In
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conmponents thereinto. In accordance with a second

aspect of the invention, there is a tray flattening
Inneecbiddnce 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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Description O The Drawi ngs Enbodi ments of the
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standard sized Joint Electron Device Engi neering
Council (JEDEC) matrix tray according to the prior
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f FIG 1; FIG 3 shows an isonetric view of the

tray o _
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pl atformusing clanps; FIG 4 shows a cross-sectional
vi ew of sem conduct or devices inproperly secured .
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FIG 6 shows the tray flattener of FIG 5 being used

for engaging the JEDEC matrix tray of F L1
FIG.5 shov%s gtragf] flattener according to an em{)oallment ofl t&a 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.



FIG 7 shows a cross-sectional view of the

sem conduct or devi ces properly secured within the
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when tray warping is substadtially ninimzed using the

tray flattener of FIG 5; FIG 8 shows a first process

flow di agram for placing the sem conductor devices on

the JEDEC matrix tray of FIG 1 using the tray
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nufilezgls.ener 500 conprises a carriage 502, actuators 504
and a roller 506. The actuators 504 interconnect the
roller 506 to the carriage 502. Further, the carriage
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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



the roller 506 engages the tray 102 di sposed between
the platform 508 and the roller 506. Notably, the
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width of the tray 102. The foller 506 then depresses a
ﬁortion of the tray 102 being engaged (referred to
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605%\%?&? 1>?1tng %‘?ectlée?yt 50219116 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 twrret 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 roller 506 then preferably engages different

portions of the tray 602 by noving the tray 602
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pof:kﬂttsﬂO@hﬁatted ahthe porticohaf 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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508 %@elpéﬁ{dtlh@rbdﬂﬁoﬁ Be the a¥y 80R fornsuds&fueit &(g&geﬁﬂ%lﬁ t Tlgytray 602 is
602 is noved into a new position on the platforn1508

fixed onltho wlasieen i theruchow Gecuting efrthy sewpdtiipheessttaghe steps
805’ 55‘? ate Jukgerqrué%gaﬁgg (2 M Salfﬁé b @s 8P §o1ﬁ ent ckets 106 along

sequent e Irows CO onent
thepl@ﬁé(ﬂitoé tlid)ﬁaﬁli@m gretfiited eitigthe shfguldted tuissy (BlOlﬁ aastep 904. The tray

filled th th ul at ed ts.104 . 81
0 ey BEP i T g et etgeg Uit 104 s bR pRatterred 1o
ot}%'(r) el {ﬁﬁsef%% HiHHe? plpoésmﬂgSto R %@rf%frﬁ‘&ﬁ&?ﬁl% %ﬁlgﬁ&téﬂ Wefs 104,

lons for further processing to be perfornmed on
the singulated units 104. Alternatively, a second

Gess flow di agram for placing the, singuylat | LS,
in 55 ot come Epar 65 Ty nula RanvhEy Tl ApBhERedil fued o
coftAOMY |sBmiddadudor Heicss eps Bodited B%Idiﬁgttbeeﬁbbditnents of the
process flow of FIG 8 are included as part of %ﬁ
ineation dfopr addsessing e fowreningh dispdvpniees oip SABYRNBRR K tchniques.

L Iy
Abieh al) 4 15ty B Bk It EIRRAsE REL b koparent t
onthekined ligr theOartf fmmlévheofpd’ﬂt i disclodurd Hbatt nameﬁﬁllz thanges and/or
step 902. However, instead, of  noving the
m@dlﬁ@%%\ﬁnbfﬂ sradgavifhout frpartinesorp i ore f W%Tf Ofgfiamvgn“on
the tray flattener 500 is displaced for positioning
the roller 508 over another portion of the tray 508
for subsequent engagenment. The tray 602 is fixed on
the platform 508 throughout execution of the second
fl ow process. The steps



804 to 902 are subsequently repeated until all the

rows of conponent pockets 106 along the |l ength of the
wo e@y/ 0882 are filled with the singul ated unit SPADEG2008/800034

step 904. The tray 602, aft@r being conpletely filled

with the singulated units 104, is then transferred to

other locations for further processing to be perforned
Claimst he singulated units 104. In the foregoi ng manner,

an A @iEthod for un-warping trays used
1'forg§%ﬁ{@%ﬁ§%g séﬁFE 1duct or devi ces are descri bed

accor di ng flafembiiui suppotingfa trine themtenthie drayf baving receptacles for

addr essing the foregoi i sadvant s _of copventional .
P A compiOtg Ry DaE R Brhr AETPECSF PHie Miligned
I nvembh et yewslip§Cdn@sed, it will be apparent to one
skilled in the art in view of this disclosure that

numer ous aclesisgder argheing avelitioh edttheotrax #h diselagadee portion of the
wi t hout depar.t | fr : LLick . of bt
v AL Pt i orety WMy PRARE AEPIoTEl br Rkl crientation
pl abf tlemis@ligred RRebtdcley il tHer poytidhef @t aray thxaeliy enabling reception
havi ng receptacl es for receiving conponents, the tray
bei A§DREPPPAneRth eFER@pt acl es bei ng ni sal i gned when
the tray waps; and a device for engaging a portion of
the tray to displace the portion of the tray engaged

2. t heTtehyaysildteheamdsi ialclaymtloWathes carhpriphgt f or m f or
correcting orientation.of .the msali.gned. receptacles
in the p8rEPRAt g?fr SPﬂléorPP%ylet‘ﬁg}cg Byd é‘%&?ﬂs}t’r‘i’an}ggtilgéﬂl%over the
of {RecREReaRIatkhpy einto. 2. The tray flattener as
in claim1, further conprising: a support for
supporting the device and for positioning the device

ov the tr secur ed. t e platf 3. :

5. 71 e DaEReR SE RS . DG B Rty sacaBpL fbtioned on the
moviahbitytnPREichhilnRdhe detibe fdleapiginigm hett pemiad bfige tlag to displace
device for engaging a next portion of the tray to
di sthe aget nonifeorhﬁ e gr@y engaged therehy Sﬂlbﬁﬁfnt&lﬂe{é@@alydﬁ s RIgtform.
substantially towards the platform 4. The tray

flattener as in claim?2, wherein the support conprises .
4. act Tigd @aysflitenes paini cdddim 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.



di spl acenent of the device, the actuators being
operabl e for displacing the device towards the tray

weemans@9s o the platform 5. The tray fl attenePCEHSG2008/000034

claim4, wherein the actuatdPs conprise a resiliently

bi ased device for providing shock absorption. 6. The

tray flattener as in claimb5, wherein the resiliently
8. bi éé@d

trgvilattenes agni@ 6RIm plhi WHeEPethy ddYalfga matrix tray having

gpg{%%ﬁ%%%% qgl- il JORE Flef¥ord '@&Ji@@eﬁngﬁeé@go Council

ereint atformconprises a pluralit

cl adPBELCYstandladpi ng t he peripheries of the tray to the

pl atformthereby securing the tray to the platform 8.

The tray flattener as in claim1l1, wherein the tray is
9. & NRldtkay AdiMe@Vih RGiM ITNRSIDhe GecOid Rblef.0 t he

Joi nt El'ectron Device Engi neering Council (JEDEC)

standards. 9. The tray flattener as in claiml,

wher.ei ice | ] 10, T ;
LT B AR AP e DR B e o

erein es a se

of Hdgs Efleleirwitie h BRodkaibesBthgwhitbrigl. shock absor bi ng
material. 11. The tray flattener as in claim?9,
wherein the roller is obliquely aligned to the

117 echpt ﬁ'g%[ qngag N, LNP8RIA %, LG rdih e r%l@& % EAERLBS! Afned to the

bei ng

and arranged’in a plurality of rows on

t heretepmyclesthieenaotigaging tlad irgn thenkecaptacidseberng foemnedendhgranged in a

par

Ilel t I f the t . 12, t .
o B SEe BT s s F et s KSR ot

t he

posint hPREdr e ttfye platformfor allow ng the device to
engage a next portion of the tray to displace the next

portion of the tray engaged thereby substantially

12

ot Srhqre By b i, ML e B, KR0S} A8fhonca on the

havplagorme éepillaeinstht device etinghfga autportion o the trey ta diyplace the
bei ng warped, the receptacles being njsali ggecz1 vvhep
t henaxt ertwnéﬁ' he t@pengaged thereby substantially towards the platform.

13.

14.

15.

A tray 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.

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.

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



di splacing a portion of the tray engaged thereby
substantially towards the platformfor correcting
w@eioenapé on of the misaligned receptacles in BEESG2008/000034
portion of the tray thereby ldnabling reception of the
conponents thereinto. 14. The tray flatteni ng nethod
as i.n claim 13, further conprising: supporting the
r ol qhéplacaengwplggqt tROBH ™ 8£ thsetray Engaged \fhgre jﬁéu%qigsﬁally towards the
squ&ggmio the platformby a support. 15. The tray
flattening nmethod as in claim14, wherein supporting
16t heThairdetatansngosihod enimgainh &4,rahdrein tasippdtieotmpaiges actuators

conpri ses vabl ositioning.the s rt on t . .
o1 o S GREBR ke RS (e S sy OIS Mg ek dg displacing
por tht eslle@ftow s tHeayayt @6ins@tAGE pldirmext portion of the
tray engaged thereby substantially towards the
platform 16. The tray flattening nethod as in claim
14, [ [t i Se 0 .

17y oo THE o e HRRRE of BITRIAEP e AChHERONR, Afgrs comprise o
bei rgiliopdy biakel devicedbsploarlimgshoble abskptem. t owar ds t he
tray secured to the platform 17. The tray flattening
met hod as in claim 16, wherein the actuators conprise

182 Iesd {rhPAblidniRd AREHIIRVA CRiHAY, R IRGSNOHK, biased device is
absorption. 18." The tray flattening nethod as I'n cfal m
17, onwhadispiing-oheratedsind ippenirhstidallpoperattelvi ce i s one of
spring-operated and pneumatical |l y-operated. 19. The
tray flattening nmethod as in claim13, wherein the

19p! arhe tiy, cfRhingemethod! ay & tlay Of3, GhiaFia ftherplatfemPicBhprises a
the peripheries of the tray to the platformthere

b
secRlpraligy ehelampajortcderpiag pheaperiphpticsxd tharkiay ta thy plat¥0_rm thereby
fl a§e%ﬁﬂ@@e%&ﬁ8%eﬁﬁatg&ﬁl aim 13, wherein the tray is

| ray g

a nmatr havi i ménsi ons conformng to the
Joint El ectron Device Engi neering Council (JEDEC)

standards. 2 1. The tray f]Jattening nethod as in ¢laim .
203, Thnereilatieee methodes g clgie 4 whgreglztﬁﬂe 19% 1 p pirix tray having

f1 agh RALBHs %@?ﬁgﬁg 1o td oMt 2E1ecUBRT Plelick hEnéiﬂEérﬁ{g Council

conprises a secC
(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



of the roller being covered with a shock absorbi ng
material. 23. The tray flattening nethod as in claim

WQ@10908pei N engagi ng the portion of the tray PYI/sGE08/000034

25.

26

27.

28.

29.

roll er conprises obliquely &igning the roller to the
recept acl es when engaging the tray, the receptacles

being formed and arranged in a pluraljty of rows on.

¢ hahe ol Tq mesRisnSH PATtIcgafedie tp o 1S aseIf DB Bgtion of the
paral,l RE he tray
flggkgﬁkﬁ%ﬁﬁ%?ﬁggéas Pﬁagﬁgﬁﬁ%%gﬂeﬁ%g?gﬁﬁ engagi ng the
portion of the tray by the roller conprises novably

posi,ti oni the tray on the platform for allow ngthe
roIﬁéF”T%ggﬁaﬁﬁgugmﬁg&t portion of the tray to

di spl aceatifdigxiorRapportig Af trijnehebdtaythengagra ifd esepiicles for
substantially towards the platform 25. Atray . o

f | ataceivintg ewnpatiesisnie Bypbeing ovarping: the ypgrotaciqsgpeing migpligned
t her t.h . havi ng receptacles for receiving
conB%%@FR%H§%4¢§B%ray bei ng war pi ng, the receptacles

bei ng m gahirgTeddivsieding tte dongpnuitapgo tiee detkptadlest tie turret being
di spl aci ng the conmponents into the receptacles, the

t ur AEaPtesEoRgo ggamPBW“W8¥aW%g the components; and a

device f 9@6@&9 Eftglihéel%a?in%‘)e[ &J)I@i@n%ff thd'Ba¥ k@ YishRcd iﬂ%%(lé}iﬁ@n of the

the portion o ay engaged thereby substantially _
t owany sngdved pheatfyorurstantialyolowentsithe platioentfert ¢arectifig prientation

m sal.i,gned receptac|es i.n.the portion of the tray.. .

* he PLUY Tetiasten 5 PRERe 1D egPrERboL RSk iy Eibling reception
t hepehRtBmpdfentd HRrdifitdy flattener as in claim 25,

further conprising: a support for supporting the

roller and for positioning the roller over the tray

oo I RS Bl O | 2L erer s i

'S nové%ly posi ti oned on
t he pl at aosuppdo foresupbbiting thdeolledlahé forf positborgag thegoller over the
next portion of the tray to displace the next portion
of W%@*@Wﬁ?t%ﬂﬁéﬁﬁﬁﬂﬁﬁereby substantially towards the
pl at f or m

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.

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.

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.



28. The tray flattener as in claim26, wherein the

support conprises actuators for spatial displacenent
wo@boovhessp®l | er, the actuators bei ng operabl e fBPCT/SG2008/000034

di splacing the roller towards the tray secured to the

platform 29. The tray flattener as in claim 28,

wherein the actuator?,co rise aresiliently biased .

31 deviteetrayp flafiensyiagiin g %ﬁo@ wirgeinghe Gitony, coppises gyplurality of
£l . Lai . . . _
bi QeEPE Fubing (8, Pt L B, HR ISR Wby securing
pnethetty cathe pladfoemat ed. 31. The tray flattener as in
claim25, wherein the platformconprises a plurality
of clanps for clanping the peripheries of the tray to

32t herid @b ofldRchberely ag@urisnaviidiéint thdytrdy i Rematrix tray having
platform 32. The tray flattener as in_claim?25, _
whedimiensiphfe confyming gonther iJrint r Blectielvi Revies nérgnesting Council
con ' e Joint Electron Device Engi neering
CoJﬁ@pEkQ%Ekgfégstandards. 33. The tray flattener as
in claim25, wherein the device is aroller. 34. The
tray flattener as._.in claim33,. erein the roller

33comptR 4By TRilgk s Sholatn ghevhatindhe BiGFS @EMFTed with a
shock absorbing material. 35. The tray flattener as in
claim33, wherein the roller is obliquely aligned to

34t heThieetreptfagbes ashierclamyagi wherehrethermler téreprises a section of the
receptacl.es being formed.and arranged in a plurality
of PUREDBRE Myt & SRRk PO G imont. of ¢ he
roller being parallel to the plane of the tray. 36.

The tray flattener as in claim25, wherein the tray is
35movEle frap dkitenasrasdinofiaitth 83 pivheey thef iotleniy obliqwglyt Hegned to the

rol | er engage a . | O :
o sipapTeURRRG R RE e B8, e Blad SOl pod apanecd n
subgluaiity af towd emetietisayt hilee ptigiof aliphment. of The rdltedbeing parallel to
flattener as in claim25, wherein the turret holds the
conipe miare f theithy- vacuum suct i on.

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.



