WO 03/ 008303 PCT/ US02/ 22117 TRAY FOR SEM CONDUCTORS REFERENCE TO RELATED
APPLI CATI ON This application clainms benefit to the filing date of U S

Provi si omab odpm3nxati on Serial No. 60/305,785, filed Jul ycIA[So200317 Thi s
application is hereby incorporated by reference. 5 FIELD OF THE | NVENTI ON
The present invention rel ARAYFRORSENMICONDUEYORSDr use during the

manuf acture of sem conductors. Moire particularly, the present invention is
directed to a tray for use in transporting sem conductors during the

manuf acture of sem conductors. 10 BACKGROUND OF THE | NVENTI ON During the

manuf actREFEIRENSR MG REIUCHED APPRIG ATEEN NUnber of integrated circuits are
normal | y manufactured on a single subsitrate. Thereafter, the substrate is
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manufactured froma non-netallic material that will tend to cushion the
chi p t oT®fering¢-ze physical damage to the chip and that will not react in
any manner with the chip. 20 One such packagi ng systemis described in
Waljestad, U S. Patent No. 3,494,459, which is assigned to the assignee of
the present application. The WAl | estad packagi ng system patent includes a

pl ur al i t(RyEOb GIhTHEE NayENTER¢h of the chip trays has a plurality of

The present invention relates generally to trays for use during the manufacture of
semiconductors. More particularly, the present invention is directed to a tray for use in
transporting semiconductors during the manufacture of semiconductors.

10

BACKGROUND OF THE INVENTION

During the manufacture of semiconductors, a large number of integrated circuits
are normally manufactured on a single substrate. Thereafter, the substrate is separated to
form individual integrated circuit chips. The integrated circuit chips are easily damaged if

15 not handled properly.

Packaging systems have been developed to protect the integrated.circuit chips
during the manufacture process. These packaging systems are typically manufactured
from a non-metallic material that will tend to cushion the chip to minimize physical
damage to the chip and that will not react in any manner with the chip.

20 One such packaging system is described in Wallestad, U.S. Patent No. 3,494,459,
which is assigned to the assignee of the present application. The Wallestad packaging
system patent includes a plurality of chip trays. Each of the chip trays has a plurality of

recesses formed therein that are each adapted to receive one of the integrated circuit chips.



recesses fornmed therein that are each adapted to receive one of the
integrated circuit chips. 1 WO 03/008303 PCT/US02/ 22117 The chip trays
are st ackwablog/o0s30f acilitate transporting the integrated cipceaispz/zhiips in a
relatively dense configuration. The chip trays include a tray portion and a
rai | porlheovhip Tays taraptaplabld tm faclitafeetranspotimgcthe pntegetesis eiscudlr ehipodataed. The
rail portion extends around the tray portion. The rail 5 portionis

| ocat ed réistivaly ihise cogygupstioni on to thereby define a recess in a | ower
surface of the chip tray. The recess is adapted to receive the tray portion
froma | ower 19Ridhig &% ihOudd é“ﬁ'a#r'p%ﬁfo% AL HINGbrBdn. ¢ P &%, BortibA%S wh¥re
positioning chip trays on top of "each other. Nenoto, U S “Patent No.

5,481, 4 ' S t for ' d s _that. i artic rly, suited
For semorbars o raIoHaY 13 AT BoRRACHEb Rt ot BBt T o

Nernpot o devi ce | ncludes an upwardly extendi frame around the regi.on where
th senpe%waldéﬁ%@teﬁie&%%&'%wﬂ@%é oRYARTE dFeess TriblotE Sce AE 0o hat
extends around the tray. This rail connects directly to the base. SUMVARY
OF THE ENVERAY. ONhesrepgss anBdantere it respiveHbe pragswntion frpanailewer ehigitrayctoed to a
chip tray for sem conductors. The chip tray has a tray portion and a rai
por t i on fadilantesstackmgsofalcoehg troyseby gosaionpgyr dhiptrayskineop bAyachaitlieron and t he
rail portion are interconnected with an internediate portion that is

oriented at aNen@bUSES. angng N, 134810818 Giscldded Rerdyaior sBRiddn@iectoANBhNEY
enbodi nent of the present invention is directed to a chip tray assenbly 20

that hasadicRlaaiebd f st dhabb@¥tnbTnd S IAEHP Hall LRGN Alred! LTI hET

enbodi nents o present 1 nvention are directed S formng a

tr for.sen conductors. Yet oth nbodi nents of the present . invention

ar® i r ST (VR T Pt s MERPH T8, STAUENE GRAT Agupd the'fegion whore'Hhe
semiconductor is stored. The Nemoto device also includes a rail that extends around the

tray. This rail connects directly to the base.

SUMMARY OF THE INVENTION

15 An embodiment of the present invention is directed to a chip tray for
semiconductors. The chip tray has a tray portion and a rail portion that extends around the
tray portion. The tray portion and the rail portion are interconnected with an intermediate
portion that is oriented at an obtuse angle with respect to the rail portion.

Another embodiment of the present invention is directed to a chip tray assembly

20 that has a plurality of chip trays in a stacked orientation. Still other embodiments of the
present invention are directed to methods of forming a tray for semiconductors. Yet other
embodiments of the present invention are directed to spring boxes and storage containers

for use with the chip trays.



for use with the chip trays. 2 WO 03/008303 PCT/ US02/ 22117 BRI EF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view of a chip tray
accor di ngwom®3bbs30pr esent invention. Fig. 2 is a top viewpcfi/uSam2ahi p tray.
Fig. 3is a bottomview of the chip tray. 5 Fig. 4 is a side view of the
chi p tr BRIEFIDESCRIPTTIGONSQE THFRDRAWEBNGS®f the chip tray taken along a line
A-Ain Fig. 2. Fig. 6 is an enlarged sectional view of the chip tray

i Il ustratingFigtiak e erpedtiveRied of 4 &ifip trhdcddedihy &ﬂth@?%séxﬁiihvé?ﬁbﬁ.i on with the
intermedi ate portion. Fig. 7 is a side view of a different height region on

the rail porgpn.; k9 d i hep view of the different height region
on the rail po tiI(S)ﬁ.Jt&)FJlf:lg. Ogﬁlls fge}?specti ve view of an alternative

enbodi ment of..the chip tray. ig,.. 10 is a perspective view of a chip tray
cover. Fig. ijﬁg'i 458 Pg‘bm\xlée(xﬁvo%?ﬁegh@]t{:%p tray cover. Fig. 12 is a bottom
view of the chip tray, cover, 15 Fig. 13 is a side view of the chip tray
cover. Fig. 14 Adsgsiievisvopbthe shig#rayi the chip tray cover taken along a
line AAAin Fig. 11. Fig. 15 is an enlarged sectional view of the chip
tray illustr &g ags preasionalines of tw chip trayniekercalongh lipoAt-+-Ann Higl2r ai | portion
with the internediate portion. 20 Fig. 16 is a perspective view of a spring
box. Fig. 1Fig.$ B ahamlargedecotiodah@iespof thg db@xtrayilfus@atinbbinterconnection of

the tray portion and rail portion with the intermediate portion.
Fig. 7 is a side view of a different height region on the rail portion.
10 Fig. 8 is a top view of the different height region on the rail portion.
Fig. 9 is a perspective view of an alternative embodiment of the chip tray.
Fig. 10 is a perspective view of a chip tray cover.
Fig. 11 is a top view of the chip tray cover.
Fig. 12 is a bottom view of the chip tray cover.
15 Fig. 13 is a side view of the chip tray cover.
Fig. 14 is a sectional view of the chip tray cover taken along a line A—A in Fig.
11.
Fig. 15 is an enlarged sectional view of the chip tray illustrating interconnection of
the central portion and rail portion with the intermediate portion.
20 Fig. 16 is a perspective view of a spring box.
Fig. 17 is a top view of the spring box in Fig. 16.
Fig. 18\is a side view of the spring box in Fig. 16.
Fig. 19 is a sectional view of the spring box taken along a line B—B in Fig. 18.
Fig. 20 is a sectional view of the spring box taken along a line A—A in Fig 17.

25 Fig. 21 is a perspective view of an alternative embodiment of the spring box.



Fig. 18 is a side view of the spring box in Fig. 16. Fig. 19 is a sectional
view of the spring box taken along a line B-Bin Fig. 18. Fig. 20 is a
sect i onalwoioemssh3 t he spring box taken along a |ine A-A i RCFiu$0d22117 as Fi g.
21 is a perspective view of an alternative enbodi nent of the spring box. 3
WD 03/ 008303 HeCR2use 2gpeiew of thRi spring Dok & Bigt 8b vi ew of the spring box in
Fig. 21. Fig. 23 is a side view of the spring box in Fig. 21. Fig. 24 is a
sectional vi &g @B it heidepidw of tho xprimkieox ialFigRla [ine B -B in Fig. 23. Fig.
25 is a sectional view of the spring box taken along a line A-Ain Fig 22.
5 Fig. 26 is g parisResdtions] Mew ot e spring BaetakenhRhp 8 line B-OB iKFid. 938 top view
of the storage container. Fig. 28 is a sectional view of the storage
container ta | - L = Al j ' - LS. a .1 enal view of
t he storage ﬁ%tzgilgr)lgrgecﬁlgk‘glﬁg%‘lﬁgﬁgfegpﬁ%Boﬁga%egll:?lgﬁé?mb%o ﬁﬁ%g? 30 is an
enlarged view.of a corner portion.of the storage container. DETAILED
DES%RIQPTI ON ggg.ﬁqés PREE BV%?Wniﬂin%rnbodi nent of the present
invention is directed to a chip tray for 15 sem conductors, as nost
clearly illudtiga/dgaiep vigwjod thy feragdcantaingfe chip tray 10 general |y
includes a tray portion 12 and a rail portion 14. The tray portion 12

i ncl udes a plhig .28 sy seftiaial pieweafdbs stordz chotained taker rbing.a lEwch—Ain Fige chip
recesses 20 is adapted to receive an integrated circuit chip (not shown).
The chi2p. recesses 20 are preferably selected with a length, width and
depth that substantially

Fig. 29 is a sectional view of the storage container taken along a line B—B in Fig.
10 27.

Fig. 30 is an enlarged view of a corner portion of the storage container.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is directed to a chip tray for
15 semiconductors, as most clearly illustrated at 10 in Figs. 1-9. The chip tray 10 generally
includes a tray portion 12 and a rail portion 14.

The tray portion 12 includes a plurality of chip recesses 20 formed therein. Each
of the chip recesses 20 is ada;pted to receive an integrated circuit chip (not shown). The
chip recesses 20 are preferably selected with a length, width and depth that substantially

20 corresponds with a length, width and depth of the integrated circuit chip to minimize
movement of the integrated circuit chip with the chip recess 20.

The chip recesses 20 are preferably oriented in a plurality of rows and columns to
facilitate removing the integrated circuit chips from the chip recesses 20 with automated
equipment. The number of chip recesses 20 in each row and column is selected based

25 upon the size of the tray portion 12 and the size of the integrated circuit chips.



20 corresponds with a length, width and depth of the integrated circuit
chip to mnimze novenent of the integrated circuit chip with the chip
recess 20wOoDhmosshd p recesses 20 are preferably oriented i mca/ysozeahity of
rows and colums to facilitate renoving the integrated circuit chips from
the chip recddwdmyamrign h2 slpentet dove e pontion Fheichtimbertrayfreesss P2 isecesses
20 in each row and colum is selected based 25 upon the size of the tray
porti on fa@esinch klewsi sefaot of ke ¢hih gy d0eak miosiceledrlyciifupisatedtin¥Elgd 3/ O&303
PCT/ US02/ 22117 The tray portion 12 is | ocated above the rail portion 14

such t hafay @edes@¥2 FRERGERs Sticking LOLRBAr98 18 &k Wetrappbrtios 32 Hont REowsl thayt F AY
10, as nost clearly illustrated in Fig. 5. The tray recess 22 facilitates

stacki ngegf i€ meotr%y' AXEss1B 85 o Eﬁg}?érgﬂllyppﬂ‘% 4O W 1 {8 s@ac{k%%‘%{éi?ﬁtﬁ h, 2>€ats

in the tray recess 22 on an up ay enin acked

origntation, 5 | r_surface of.the er chip tray 10 is | pcated
o o5 a0 suRlrt OFUE P S e [ ot Sonfigief i ey veteFe o iR e
integrated circuit chips.in the chi{) recess 20. Extending between the tray

he chip r )
port i on °1® TRYHL G tRaeian the J¥pgratge cironiy chipginithe eipsepess 20- portion 30. The

intermediate portion 30 is oriented at an obtuse angle a with respect to
the rail pomxitendingrbeiwgenkhe tsay porfiorflérad| the mait pottivarl 41i5n iMtermegingf er abl y
the angle a is 10 between about 115 and 150. Mst preferably, the angle a

i s aboutpodi2f. 30UsThegintenfedingpoatidny30ds beishted ai it ehtiRdinglet, RRK késpBtIPtHeeduces
deformation in the <chip tray 10 caused by shrinkage during cooling by the
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tolerance In the top sur chip tray I'n 0.008
it 1 GRvogn bl AL SR b aa i e Gnedon 5 FRHEY0wni ch T des bl e
when using the chip trays with autonmated processing equi pnment. Previously
it was only plsing Blecangylaplyt eriented intermediate portion 30 reduces deformation in the
chip tray 10 caused by shrinkage during cooling by the rail portion 14 pulling down on the
perimeter of the tray portion 12. The tolerance in the top surface of the chip tray 10 is
typically within 0.008 inches for a 4-inch chip tray 10. Using the structure of the present
15 invention reduces the tolerance to within 0.004 inches, which is desirable when using the
chip trays with automated processing equipment. Previously it was only possible to obtain
tolerances of less than 0.004 inches with 2-inch chip trays. This configuration is in
contrast to conventional chip trays where the intermediate portion is substantially
perpendicular to both the tray portion and the rail portion.
20 The rail portion 14 along each side of the chip tray 10 preferably includes at least
one region 60 having a height that is different than a height of the other areas of the rail
portion 14, as illustrated in Figs. 1, 2, 4, 7 and 8. It is has been found that forming the rail
with the different height region 60 enhances the quality of the chip tray 10.

While it is possible for the different height region 60 to be lower or higher than the

25 other parts of the rail portion 14, the different height region 60 is preferably a recess.



tol erances of |ess than 0.004 inches wth 2-inch chip trays. This
configuration is in contrast to conventional chip trays where the

i nt er mediwO®3/0e8303 on i s substantially perpendicul ar to beCh/usem2xinay
portion and the rail portion. 20 The rail portion 14 al ong each side of the
chip tray 10 Theatilerabi eighiatgide 60 ateferablytis lasm thaneahouin8Gperbend iofi thesotheri ght
that is different than a height of the other areas of the rail portion 14,
as il upbnabvethe mil podson 14. Rlord preferabiig, the differient heaghthegiond s etvwdeatsof or mi ng
the rail wth the different height region 60 enhances the quality of the

chip tray¥rcdft adthBb ekdent Sf RS Sie} ariPbf kLA Eéﬁiﬁﬁfﬂ% hex@h brer@abgniR0 to be
| ower or higher than the 25 other parts of the rail portion 14, "t he
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about 80 percent..aof the.qther. ts .of the rail porti 14, Mor

pr et er abl y, | (S TR et Ediogh 0 PEATONY CHPARSEIBAed0 ALPEET oM 80
percent of the other parts of the rail portion 14. Mst preferably, the
di f f er eritil peitight14 eioemprefareblnibe difbser detghhtegon 0 enesprasses PetveceB25t he
rail portion 14. 5 The different height region 60 preferably enconpasses
mor e t haarc2st el Pepdrcaft of iee raflgioktiqnol4. i Mostlpgrefekiiry the differant hyight tegion

di fferent hei ght regi on 60 enconpasses between 25 percent and 50 percent

of the redichcqnpdssaaubbdi 30Mpstenpbetherabpyrtiohhe. different hei ght region 60
enconpasses about 33 percent of the rail portion 14. The different height
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differ erz)t.SOhi%icI?ehsF 'fl?egili(%&re%? hgl% tS Sasgio%s %%t aqre %Ieférggly equally spaced along the rail
portions 14.
During the molding process, the different height region 60 causes a path of the
molten material used to fabricate the chip tray 10 to become more turbulent. This
15 turbulent flow enhances the ability to fill all portions of a chip tray mold with the molten
material, which thereby produces a higher quality chip tray 10 with fewer defects and
flatter surfaces. Such a process reduces what is commonly referred to as race tracking
where the molten material just moves along the rail portion 14.
As discussed above, providing the chip tray more flatter surfaces enhances the
20 ability to use automated devices for loading the integrated circuit chips into and out of the
chip tray 10. The different height region 60 also provides the ability to include indicia 62
such as the company name, product name or part number, as most clearly illustrated in
Fig. 8.
As a result of the angled intermediate portion 30, the chip tray 10 has a slightly

25 larger size than prior chip trays 10. For example, the recess 22 on the chip tray 10 of the



nolten material used to fabricate the chip tray 10 to becone nore
turbulent. This 15 turbulent flow enhances the ability to fill all
portions wDoa/oedsnp tray nmold with the nmolten material, whiPCh/uSaz2ADY
produces a higher quality chip tray 10 with fewer defects and flatter

sur f acegresSutdhvention dhee s dengthl ambwidiinaf atiowt 3 Ginioetiey in edrdrastad theoreasssoace
tracking where the nolten material just noves along the rail portion 14.
As di scussesitiaddd\cRip tpayo wihiihiighs tahengthinal 4 wadth 6P alsout Babtigghesur f aces enhances
the 20 ability to use automated devices for loading the integrated circuit
chips into and Qibleqhe Lig tra@fmoaotb(e%xedlx(?&ghléﬁ%ﬁg%E'ifgartﬁéltehig%;aghb ih@Ra&n 60

al so provides the ability to include indicia such a e conpany nane,
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slightly 5 l.arger si t han ior chip.trays 1 or exanple, the recess
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invention has a length and width of about 3.71 inches in contrast to the
recess d&gress 6& fnined tthaypial thatis shaned pubsigntieHy Wagssamg emifie mubedrik 66 st thatof
about 3.66 inches. To enable the chip tray 10 to be used wth existing
jigs, tHheeebisp6fcayrebbivierind mes rib 66whernthe chip t66/sdtaenstackgdf rom a | ower
surface of the chip portion 12, as nost clearly 5 illustrated in Fig. 5.

The top surfageties &hBodihicht RETthe Odhip Ara) &0 iMitfeidabl Woi ReiFudes, aThacess 68
formed therein that is shaped substantially the sane as the nub or rib 66
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includes a | arger nunber of chip recesses 92. .
other embodiment of the present invention relates to a chip tray assembly that

includes a plurality of chip trays, such as illustrated in Figs. 1-8, and a cover as illustrated
at 80 in Figs. 10-15. Similar to the chip tray 10 illustrated in Figs. 1-8, the cover 80
includes a central portion 82 and a rail portion 84 that extends around the central portion
15 82. The rail portion 84 is interconnected to the central portion 82 with an intermediate
portion 86 that is oriented at an obtuse angle  with respect to the rail portion 84. The
angle P used in the cover is approximately the same as the angle a used in the chip tray 10.
This configuration permits the cover 80 to seat against the chip tray 10 in the chip tray
assembly. Also similar to the embodiment illustrated in Figs. 1-8, the cover 80 includes at
20 least one different height region 88 along each of the rail portions 84.
The present invention also related to a spring box for transporting the chip tray
with a cover positioned adjacent thereto so as to retain the integrated circuit chips in a
desired location on the chip tray. An embodiment of the spring box is illustrated at 100 in
Figs. 16-20. The spring box 100 generally includes an upper wall 102, a lower wall 104, a

25 pair of side walls 106 and a bottom wall 108. The upper wall 102, the lower wall 104, the



Anot her enbodi ment of the present invention relates to a chip tray assenbly

that includes a plurality of chip trays, such as illustrated in Figs. 1-8,
and a cowwp 0a®083b3 ustrated at 80 in Figs. 10-15. Sim | ar pCco/ushm221ni p tray
10 illustrated in Figs. 1-8, the cover 80 includes a central portion 82

and a r gialr.ofsulet walls BYp arldlathe drttemdralial (8udefineheparaity alclqsed tdgom 1F B3t The
rail portion 84 is interconnected to the central portion 82 with an

i nt er meds adaptednorédedre tB6 chibatayiafid e6vee Bésehbat (nansRinyse angle (3 with
respect to the rail portion 84. The angle (3 used in the cover is
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configuration permts the cover 80 to s e ch tray

chip tr ) W) he inment illustrated,in, Figs.
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alo each of the rail portions.84. The present .invention also related to a
spr gg g@%afl FOqué‘ﬁ?HB’tlf}rhﬁ‘lbﬁtﬁ%mﬁWisﬁt’f’ng’ Pogitien iy thespEre Bsi90- oned adj acent
thereto so as to retain the integrated circuit chips in a desired |ocation
on the chip tlhgyppanwahigdiane the lowver well 4 ¢ ieagh tyeferabdy ircludst2rrasibentabs100 i n
Figs. 16-20. The spring box 100 generally includes an upper wall 102, a

| ower wel2D et@dding tRéefoainr Thb resilikent vbk [120 pOGialndxtand bitd e paetdlly E08loscthe
upper wall 102, the lower wall 104, the 7 WD 03/008303 PCT/US02/22117
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region 110 that is adapted to receive the chip tray and cover asse y

not sh . j I . t.1.ak . regjion 110
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and t he Ioweé]rwal |. 104 each preferably include 2 resilient tabs 120

ext endi MEeERRY0sHioned aRPqsEs the resilient 3hs 120 onihe lowesr Walld@dend into t he

partially encl osed
The upper wall 102 and the lower wall 104 each preferably include a gripping

recess 130 formed therein. The gripping recess 130 extends into the upper wall 102 and

the lower wall 104 opposite the bottom wall 108 and thereby facilitates placing the chip

15 tray and cover assembly into the partially enclosed region 110 as well as removing the
chip tray and cover assembly from the partially enclosed region 110.

Still another embodiment of the present invention is directed to a spring box that is
adapted to hold a chip tray and cover assembly that has multiple chip trays in a stacked
relationship. A spring box suitable for this application is illustrated at 200 in Figs. 21-25.

20 The structure of the spring box 200 is preferably substantially the same as the structure of
the spring box 100 illustrated in Figs. 16-20.

Yet another embodiment of the present invention is directed to a storage container

illustrated at 300 in Figs. 26-30. The storage container 300 includes a plurality of storage

regions 302 that are each adapted to receive a chip tray and cover assembly (not shown).



region 110 to thereby engage the upper and | ower surfaces of the chip tray
and cover assenbly to retain the chip tray and cover assenbly wthin the
parti al | ywersloessesl regi on, as 10 nost clearly illustratedprPca/uso22120. The
resilient tabs 120 on the upper wall 102 are preferably positioned

opposi t elhehworags icpntemer 3808 <thar2by derilithies [taneporting [largednumbhes whpetegratdd 102
and the |lower wall 104 each preferably include a gripping recess 130
fornmed tdrenieclips.The gri ppi ng recess 130 extends into the upper wall 102 and
the I ower wall 104 opposite the bottomwall 108 and thereby facilitates

pl aci ng the diheRickBd doYaiRdtB0DAMELdRSSRMALW dMid Whss Jor hhdxtendengimased
region 110 as well as renoving the chip tray and cover assenbly fronlthe
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21-25. 20 The structure of pring box 200 is preferably substantlally
the same as tihe sidg Wé%ﬁ@%ﬁld tbﬁén@mr. Yigllondl0 sk Includsta vately 314 fomnepst

16-20. Yet another enbodi nent of the present invention is directed to a

st or age therainat raprapprdximstehairetngdiaB0DcatonFothe w4l 3The Tlokhst18rfagbitatent ai ner
300 includes a plurality of storage regions 302 that are each adapted to

recei ve placiityl thetdhiyy trapdnd @oeer assablyl ito( Metstahgyvidgion 80X\ ehd B8 the
PCT/ US02/ 22117 The storage container 300 thereby facilitates transporting

| ar ger nymerSin@fsidrilEERhGhm M Fthde r@ bRs02 The storage container 300
i ncl udes a pﬁﬁ?aﬁlgﬁgof25|derﬁa l's hat extend around a base 306. The

;t P(E age cont %" &gﬁlag’eogaﬁglosﬁ{lé@ %}ége tffle O{a;ggtr glo ] 34 Ia pocl%é‘[%foqgg%rcrjrll VI de the

orage contarner ura st orf dgé regrons

therein. The pocket 320 preferably has a curved surface. The pocket 320 reduces the
potential for the chip tray assembly from binding against the walls 304, 310 as the chip

tray assembly is placed into and removed from the storage region 302.
It is contemplated that features disclosed in this application, as well as those
15 described in the above applications incorporated by reference, can be mixed and matched
to suit particular circumstances. Various other modifications and changes will be apparent

to those of ordinary skill.



The side walls 304 and the interior walls 310 each include a notch 312
formed therein at an approxinmately internediate |ocation of the wall. The
not ch 312wbagiobd3vat es placing the chip tray and cover as®€mtiSg2exid t he
storage region 302 and renoving the chip tray and storage region fromthe
st or age @Eéhhﬁs 302. 10 Proximate each of the corners in the storage regions
302, a pocket 320 is fornmed therein. The pocket 320 preferably has a
curved slrf adetrayfe aporkaind8@0rsrepdipeisingt he potential for the chip tray
assenbly from bi nding against the walls 304, 310 as the chip tray assenbly
is placed i ntaCtra@%rtﬁ@mwx@giﬁmmlﬁﬁ@f@ﬁpfe@e@eiﬂﬁﬂn@@t&@@n; It is contenpl ated
that features disclosed in this application, as well as those 15 descri bed

n the above ARphbAfthlARhdli AbRAAIGddid ] #1PNfRon.cRR De m xed and

mat ched to suit particular “circunstances. ot’her nodifications and

changes wi I | be. arent to those of ordinary skill. 9 03/,008303
PCT/ US02/ 22173 MEIREfaN poliitn Jncionnegiiigs thE 6’%&&%% @Smﬁi @lnportigny | oy

portion having a plurality. of chip recesses forned therein; a railgportion

ext endi ng subst antVR§re) the Brisraedie ReTHON Foerisnies atasdangde phmerethan dl

portion interconnecting the tray portion and the rail portion, wherein the
i nt er medi at e por t ivoith iespast facthe eadl partiom angl e of nore than 115 with respect
to the rail portion. 2. The tray of claim1, wherein the internediate
portion is oriented at an angle of between 115 and 150 with respect to the
rail portion. 3. The tray of claim1l, wherein the rail portion has a

plurality of mMedusesds tBik KN&Rfrein the intermediate portion is oriented at an angle of

between 115° and 150° with respect to the rail portion.
3. The tray of claim 1, wherein the rail portion has a plurality of reduced thickness
regions, wherein the reduced thickness regions have a thickness that is less than 80 percent

of a thickness of the rail portion.

4. The tray of claim 2, wherein the reduced thickness regions comprise more than

about 33 percent of a length of the rail portion.

5. The tray of claim 1, wherein the tray has a length and a width that are both greater

than about 3.5 inches.

6. The tray of claim 4, wherein an upper surface of the tray portion has a deviation in

height of less than 0.004 inches.
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regi ons, wherein the reduced thickness regions have a thickness that is

| ess than 80 percent of a thickness of the rail portion. 4. The tray of
claim2, wbes®ds3oz he reduced thickness regi ons conpri se mpca/ushazmiiabout 33
percent of a length of the rail portion. 5. The tray of claim1l, wherein

t he tray’.has Theltemgohchml la anddfunthetheempnisngd et keaghr et evb exteadingfoom 3. 5
inches. 6. The tray of claim4, wherein an upper surface of the tray

porti on lb@ér furfiey bthedmmyl portibigivilidreinfthd gid8ast baganib 6Rdblésnibb ey td Be WEd
03/008303 PCT/ US02/ 22117 7. The tray of claim11, and further conprising

at |ea$tw1‘ﬂ{‘§ 1?'&1{&‘: %e@%ﬁéd‘ﬂxu‘é@%tﬁadl%ﬁtl}sé&éﬁ?@ of the tray portion,
wherein the at | east one nub enables the tray to be used with a jig that

is designed for use with a differently sized tray. 8. The tray of claim1,
wherein an upper surface of the tray portion is higher than an upper

surface of t intermedi afe portion and ereLn the u urface of the
ht er nodat o ISHEIGH GaTh R P PAR TG Ob eI HPERoR HTF KaGHR | on.
9 A systemfor storing sem conductors conprising: a first chip tray
conpr i siupgera spifpest of r By puemmicdinte aportions tandawheysi tthenupnes surfare sof the
intermedi ate portion, wherein the first rail portion extends substantially
around tiherrhédiste pbrt'myl iphighemnthan wh epper surfive of theghil ippttemmedi at e porti on

i nterconnects the first tray portion and the first rail portion, wherein

the first internmediate portion is oriented at an angle of nore than 115
with respect to the rail portion, and wherein a |lower surface of the first

tray porgion, Agﬁ?emgdrsﬁ}nﬂg'%ﬁﬁ%‘ah&Bﬁ cBﬁ’ﬁ)hbﬁQ and the first rail portion

define a recess

a first chip tray comprising a first tray portion, a first rail portion and a first
intermediate portion, wherein the first rail portion extends substantially
around the first tray portion, wherein the first intermediate portion
interconnects the first tray portion and the first rail portion, wherein the first
intermediate portion is oriented at an angle of more than 115° with respect
to the rail portion, and wherein a lower surface of the first tray portion, the
first intermediate portion and the first rail portion define a recess; and

a second chip tray comprising a second tray portion, a second rail portion and a
second intermediate portion, wherein the second rail portion extends
substantially around the second tray portion, wherein the second
intermediate portion interconnects the second tray portion and the second
rail portion, and wherein the second intermediate portion is oriented at an
angle of more than 115° with respect to the rail portion, wherein the second
tray portion seats in the recess to retain semiconductors in desired positions
on the second tray portion so that an upper surface of the second tray

portion is proximate a lower surface of the first tray portion.
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a second chip tray conprising a second tray portion, a second rail portion
and a second internediate portion, wherein the second rail portion extends
subst ant iablog/oes3olind t he second tray portion, wherein thePsgasnn22117
internedi ate portion interconnects the second tray portion and the second
rail portion, and wherein the second internediate portion is oriented at an
angle of nore than 115 with respect to the rail portion, wherein the second
tray pori0. on Theadystenn of hnimee eshereln thet fish asd se@nd dudt pordonsneath shave ch
positions on the second tray portion so that an upper surface of the
second tgiglityPOf tdddBed $hiBkimusk ffg%ign@ WIRHEH Y kasRdohidkhessk tdpfhs tHagY a _
portion. 11 WD 03/ 008303 PCT/ USD2/ 22117 10. The systemof claim9, wherein
the first. ral ' [ f ced

thi ckneabicRgs SREREh R sPPREMRAT, RAORGRAY NG Gl Bch (I BBEEE e
that is | ess than 80 percent of a thickness of the first and second rai
portions. 11. The systemof claim9, wherein the first and second tray each
have a length and a w dth that are both greater than about 3.5 inches. 12.
The systldm ofThe|systemiat clgipep eVheralbe fissiend secondfirayrrach hpvg 2 lenathsmdend tray
portions each have a deviation in height of | ess than 0.004 inches. 13. The
syst em o¥iddd thaitrar@bothrpedianthiresbombBpringieng a spri ng box having a recess
formed therein that is adapted to receive the first and second chip trays
and maintain the first and second chip trays at a substantially stationary
position therein. 14. A nmethod of formng a tray for a sem conductor chip,
the method COFFRr L8Icd ol dAGENA) 'Whefdh tioBet SurkdcBY JFORE B8 ofld 1BldndPRAY 1 ON

and an i_nferrre idte portion, vvhere!n t rail portion exten _
subst antﬁo?tliclnpé egéholllja@% atéé%iagi%1a1¥n Bglrgfltl Hess ?Iilqacrjl d"&fﬁr 1%'019651[ he intermediate

13.  The system of claim 9, and further comprising a spring box having a recess formed
therein that is adapted to receive the first and second chip trays and maintain the first and

second chip trays at a substantially stationary position therein.

14. A method of forming a tray for a semiconductor chip, the method comprising
integrally molding a tray portion, a rail portion and an intermediate portion, wherein the
rail portion extends substantially around the tray portion, and wherein the intermediate

portion is oriented at an angle of at least 115° with respect to the rail portion.

15.  The method of claim 14, wherein the intermediate portion is oriented at an angle of

between 115° and 150° with respect to the rail portion.
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portion is oriented at an angle of at |least 115 with respect to the rai
portion. 15. The nethod of claim 14, wherein the internediate portion is
ori ent ed WO oatossnyl e of between 115 and 150 with respect PCo/uSom2211 |
portion. 12 WD 03/008303 PCT/US02/22117 16. The nmethod of claim 14, and

f urt her 16onprlihsimethdd offictegmal 41 amdafurthgr ofmpresthg édminghaglwebly ofegidesed on t he
rail portion, wherein the reduced thickness regions have a thickness that
i's | ess thibkiesSQegionc @t thef rail phitioknedsretd ther@eduaed thiokiids®nregidds hitre amet hod
of claim 16, wherein the reduced thickness regions conprise nore than

about 3?thiEEﬁe§§ﬂfatféflesétﬁﬁfwﬁi\er@ntbhﬁﬂﬁéﬂnless&ﬁftﬁéfé'il-po%@on.The met hod of claim
14, wherein the tray has a length and a width that are both greater than

about 3.5 inches, and wherein an upper surface of the tray portion has a
deviation in height of |ess than 0.004 inches. 19. A nethod of preparing a
tray for _a sem conductqr  chi t he net hod, conprising: .integrally nolding a
tray porlt’i on, P ﬁgrcﬂarl@n‘f%nwﬂ%rﬁ"ﬁ %Fé?%&ﬂéfﬂ@%?ﬁ%%}s COIARHS HO%he t r ay
portion has a substantially square configuration, with a plurality of

si des, whayabont 3heereet of pbethodf the telmestigubst antial |y around the tray
portion and wherein the internediate portion is oriented at an angle of at
| east 115 with respect to the rail portion; and enhancing uniformty of the
nol di ng process by formng at | east one reduced thickness region along

each sideg, of TthaenéBbd oP @laih O, wHRRSiRiHE frdiehdsefl uGeth arddh Ghd@SBRatr 2gboi has a
thickness that is less than 80 percent of the thickness of the rai

portion...afe e agﬁﬁéthgs iﬂ‘fshe%! Qﬁ@v&%rei%ﬁrlﬁjp@r Eﬁﬁacien(gfefhget%}ﬂﬁ@rtigﬂ HhiQn 1S

oriented at an-an
deviation in height of less than 0.004 inches.

19. A method of preparing a tray for a semiconductor chip, the method comprising:

‘integrally molding a tray portion, a rail portion and an intermediate portion,
wherein the tray portion has a substantially square configuration, with a
plurality of sides, wherein the rail portion extends substantially around the
tray portion and wherein the intermediate portion is oriented at an angle of
at least 115° with respect to the rail portion; and

enhancing uniformity of the molding process by forming at least one reduced
thickness region along each side of the rail portion, wherein the reduced
thickness region has a thickness that is less than 80 percent of the thickness

of the rail portion.

20.  The method of claim 19, wherein the intermediate portion is oriented at an angle of

between 115° and 150° with respect to the rail portion.
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bet ween 115 and 150 with respect to the rail portion. 13 WO 03/008303

PCT/ US02/ 22117 21. The nethod of claim 19, and further conprising formng
a plural iwgoefog3esluced thickness regions on the rail porPCcousoxpaiei n the
reduced thickness regions have a thickness that is | ess than 80 percent of
a thi ckidss dfbetthethp@iof cledmt 1 Hnand2furthdheomprising faming ai plwality ofededed t he
reduced thickness regions conprise nore than about 33 percent of a length
of the nhickngortgions od3theTial pettivad wdkretd ahenrddhcedhibicRidss tlagiohs ayvdhas a

| ength and a wdth that are both greater than about 3.5 inches, and

wher ei N {RidkkHRP Blat BUES A6 U pdrBéht bf RhiAQkdd TR Rrtiglevi ation in hei ght of
| ess than 0.004 inches. 24. The nethod of claim 19, and further conprising

form ng at |east one nub extending froma | ower surface of the tray
portion wherein the at | east one nub enables the tray to be used with a

jig that,,is signed.far use.wth a differently. sized tray. 25. A nethod of
prepari ig" ?ﬁ’ﬁ;}%‘f’@?d é’?s"éarﬁnc%wdwg‘?%w tbﬁirf)‘{“r‘fﬁﬂsiit%ﬁé%esf éﬁ@??gﬁ?"lﬂpré?evﬁiﬂrteh of
at least 3.5 inches, the nethod conprising integrally nolding a tray
por t i on,than gbent 33 prseant eha kgngtheef thetakpesdmat e portion, wherein the rail
portion extends substantially around the tray portion, wherein the
internediate portion is oriented at an angle of at least 115 wth respect
to the rail portion, and wherein an upper surface of the tray portion has a
devi ati @3.i n Teirgéthodbf kRER 1N AhebiW bk raiCheSa lehéth and a width that are both

greater than about 3.5 inches, and wherein an upper surface of the tray portion has a

deviation in height of less than 0.004 inches.

24.  The method of claim 19, and further comprising forming at least one nub
extending from a lower surface of the tray portion wherein the at least one nub enables the

tray to be used with a jig that is designed for use with a differently sized tray.

25. A method of preparing a tray for a semiconductor chip having a length and a width
of at least 3.5 inches, the method comprising integrally molding a tray portion, a rail
portion and an intermediate portion, wherein the rail portion extends substantially around
the tray portion, wherein the intermediate portion is oriented at an angle of at least 115°
with respect to the rail portion, and wherein an upper surface of the tray portion has a

deviation in height of less than 0.004 inches.

14



