7 January, 2006 TRAY FOR SEM CONDUCTORS REFERENCE ‘TO RELATED APPL| CATI ON
This application clains benefit to the filing date of 7 Januagryag00b,n |
Application Serial No. 60/305,785, filed July 15, 2001. This application
is hereby incorporated by reference. 5 FIELD OF THE | NVENTI ON The present
invention rel ates general |l yTRAY FORSSEMICONDUJTIORS t he manuf acture of

sem conductors. Mre particularly, the present invention is directed to a
tray for use in transporting sem conductors during the manufacture of

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

senm conduckREBRERCEAORENATRE APPLICONTRONAt ed circuits are normally
manuf actured on a single Substrate. Thereafter, the substrate is separated

to formindi vial, inbegr abint Gkeuictme Hiing datENS URt PR GR1 MppRétionChi PS

are easily damaged 15 not handl ed properly. Packaging systems have been
devel oped e%apli\%t. %E/%OB 9@5 'fﬂ%(? g{rlrlg'tl%d 26bf Cl’l*hﬁs %‘h&ﬁmndﬁ THe M g%rﬁmﬁlh'é %9t ure
process. ese packaging ’systens are typical ranufactured 1rom a
non-netalli¢c material that will tend to cushlon the chip to mnimze

physi cal 'd4fHYE to the chip and that will not react in any manner with the
chip. _.20 One such packagi ng systemis described in Wallestad, U.S. Patent
No. 35494 459, which is assigned to the assignee of the present

application,, The. Yo SRIAERAFKad! ng

The present invention relates genera]l.y 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 semiconductcn:s.

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 éasily damaged if

15 not handle(;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.



system patent includes a plurality of chip trays..Eacgéof t he ip trays
has a plurality of recesses fornmed therein that are C o]
receive one of the integrated circuit chips. 1 7 January, 2006 The chip
trays are stackable to facilitate transporting the integrated circuit chips
in a 'r.el atTheethip dews are stadkabler @t facihitatel engpbitingt thayistegntdudeud dhigsyinparti on
and a rail portion. The tray portion is where the chip recesses are

| ocat ed. Thelatiesl} dgre tordipuenioands around the tray portion. The rail 5
portion is | ocated below the tray portion to thereby define a recess in a

| ower surface ofThch@ipciye ihdlade a Feporaeasd i saibgtaphe dThoOriep@tive i Wiert r ay
portion froma lower chip tray to facilitate stacking of the chip trays by

posi tioni ngpg lamp rbde8dS Aok AR OTTh@AENp R Exte MRS the Bay PakRAl THE rail
5,481, 438, discloses a tray for sem conductors that is particularly suited

for segi condued Ot fochR@belddMbe &Y ﬁc‘irﬁbn leReSL PALBRA Bsd e BRECHflOSE thd O

Nenot o devi‘ce I ncludes an upwardly extending frane around the regi on where

(he semcoieter e 3t05es oEBRSTLARN o Ahah bOFl ViR ARl
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chip tray for mco a portiron and a rai
portion that extend u t r rtign. The tray portion and. t.he

Por 1 portion ar ATy ShAaienb e o 4RE) ditdie & Sblof SaRion it
oriented at an obtuse le with respect to the rail porfion. Anoth

enbodi nent B Yp*Pl%%cE?ﬂq SEPNAORETLeTS fthat pyeied! ﬂ%‘d%ﬁ’gﬁ‘i‘ g qﬁiﬁ%’&e%?y 20
that has a plurality of chip trays in a stacked orientation. Still other
enbodilfrent IV@Rotp Hievice includes an upwardly extending frame around the region where the

semiconductor is stored. The Nemoto device alse 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 portic;n. 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.




present invention are directed to nethods of formng a tray for
sem conductors. Yet other enbodinents of the presentf 0

directed to spring boxes and storage containers for use with the chip
trays.: 2 7 January, 2006 BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is a
perspective BRAbFH RARTION OFyITh AWHGEo the present invention. Fig. 2
is a top view of the chip tray Flg 3is a bottomview of the chip tray.

5 Fig. 4 is a sidEigvi esm pdrspebtevechéewyp of a alyip ey gecobilingstoahesimetenbimatntiohew of t he
chip tray taken along a line AA-Ain Fig. 2. Fig. 6 is an enl arged secti onal
vi ew of the chip Figa? id 4 topsiavasf thgchiptray.connection of the tray portion and
rail portion with the internediate portion. Fig. 7 is a side view of a

di fferent hei ght FROB @ EtchhEewaiftheplpten. 10 Fig. 8 is a top view of
the different height region on the rail portion. Fig. 9 is a perspective

view of s;an alter na%gl Xl@saﬁﬁ@@dhﬁ%ﬁiih&hﬁtk’%ﬁhi ptray. Fig. 10 is a
perspective view of a chip tray cover ig. 1 1is atop viewof the chip

tray cover. Fig. pb25is @cti@al ﬁ%\ﬂf%&lﬁ__p &&ﬁaﬁéﬁ'a@oﬂgraal}ﬁe%V%rm Fig2 Fig. 13
is a side view of tthe chip tray cover 14 is a sectional view of the

chip tray cover tpgep alopg.R.4 g&iﬁfn‘]&ﬁl'gléw OF fhg.ch{pltra Fihgstrailnﬁ in?er?&m%a L ged

sectional view of the chip tray illustrating in donnect 1o

the tray portion and rail portion with the intermediate portion,
Fig. 7 is a stde view of a different height region on the rail portion.
10 Fig. 8 1s 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 1s 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.
1.
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.




the central portion and-rail portion wth the internmedi ate portion. 20 Fig.
16 is a perspective view of a spring box. Fig. 17 is7aJamary, 2006f t he
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. . #3iestepaidvopiahe sirngbok in Rig 2pring box taken along a line
A-Ain Fig 17. 25 Fig. 21 is a perspective view of an alternative

enbodi ment of t e prd gddrarw oB the speingibeyin F29A6. Fig. 22 is a top view of
the spring box in Fig. 21. Fig. 23 is a side view of .the spring box in
Fig. 21. Fig. 2%ig 24 & sectiomhalewwifelve pling hex sper aigngdoking Bkahindligid. a | i ne
B-Bin Fig. 23. Fig. 25 is a sectional view of the spring box taken al ong
a line A-A in Fiftp. 22is a ®ecforgl vi2t dfshessppigg b@eakén/dond €A —SA or Bige2.
container. Fig. 27 is a top view of the storage container. Fig. 28 is a

secti onal view ofg the asls@gp@g@ec\qmafﬂglragg aeina! ong a line A-Ain Fig 27.
Fig. 29 is a sectional view of the storage contai ner taken along a line B-B

in Fig. 10 27. 5 97133ﬂot$leﬁfbﬁﬂéﬁﬁﬂggc&itﬁﬂ\érpf a comer portion of the
storage contai ner. DETAI LED DESCRI PTITON OF THE PREFERRED ENMBODI MENTS An

embodi ment of thg pg ?é?&\%ctlbﬁh‘{%@v& 8{‘1hle§to§’dg%§8£t§ﬁilext 3kéh :991'1 iifi?)é&—f_xi_ﬁré Fg%?i )

sem conductors, as nost clearl ustrated at 10 In
tray 10 geper al | y

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.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the present invention is directed to a chip tray for
15 semiéonductors, 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 adapted 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.




includes a tray portion 12 and a rail portion 14. Thg tfaé Eorgigg 12

I ncludes a plurality of chip recesses 20 fornmed ther a he chip
recesses 20 is adapted to receive an integrated circuit chip (not shown).
The <chip recesses 20 are preferably selected with a |ength, w dth and

dept h' t hat subst dht iray portia 12 v loes@batese tietrhil pottiend# lsuchihaitairayrgeasepi s of
the integrated circuit chip to mnimze novenent of the integrated circuit
chip with tBenehion # ReessurPie of hiee diip pray @ 0esswest 20:ady dllystrattd imbigy SorThent ed
in a plurality of rows and colums to facilitate renoving the integrated

circuit chi payfdcesm 1hRcithitg stRRREEShipQrass L ag tHearstpettionel@uir-amraribower ey
nunber of chip recesses 20 in each row and colum is selected based 25

upon the si 2g:Ofn thBeralBksPSF bh AR ubperddtip e 161 Z8h@f intthe statied Prirti@tdogiar cui t
chips. 4 7 January, 2006 The tray portion 12 is |ocated above the rail

portions 14 g & shitade cﬁ‘t}fe(ra %I}j’)le{/ @ﬁ]lgﬁ‘ﬁy 2@ i 19catdOprORithaQ tha up i tfee lof @egowér t he

chip tray 1 as nost c | ustrated in Fig. 5. e tray recess 22

Facl |t s 5ack 0% Rl Ntk S HAUPSAR 14 iy REEgion 12 from a T over

tray seats e tray recess on an upper chi'p tray 10. When in the

stacked orientation .a %e{_vge\é/grth%sﬁé; ﬁ%’ﬁ%ﬁfuﬁ.ﬁgﬂ‘??@?%&p‘ari@y“ Ierdlapcat ed

proxi mat e t he uppér SUFsce “of to retain the
ort ton 12 SRAPAL. Ak PRegpeiegporioly SRR Rrd A thBE IS e SRl i T
the. Tail pétl POHOLTHBCARBKE: i MUCRBT BPORY e VR PEESONAFGTBRGt & abi y
the angle a is 10 between about 1150 and 150. Most preferably, the angle a
i s aboll 120etwdsn algput hES @nd dbef: Moo preferaldy. thaalaethiakoe 1961t i on 30 reduces
deformation in the
Using the angularly oriented 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
tolerancc;; 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. Tt 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.




chip tray 10 caused by .shrinkage during cooling by.the rail portion 14

pul ling down on the perimeter of the tray portion 127 Januany, 2006ce 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, t he t ol dhaddécren haighhiegiod. Opteferabhais lesekiiaghbog 8dgsirecabdiathabttiar usi ng
the chip trays wth automated processi ng equi pnent. Previously it was only
possi bl e t aubbhihe rail pbricaride Mofe drefembliyh dre DIfE6Ht Heighh esziostabe BetiveenhSThi p
trays. This configuration is in contrast to conventional chip trays where
t he i nt er mpaicaiitcando8 ipementSofSthb Sitlsntpasth loy the esippertos UkarMost frefefubly)ehd r ay
portion and the rail portion. 20 The rail portion 14 al ong each side of the

chip tray Wrpeaherableyiohd sl 4san 68ipelceMSif thediRerpadi OMNh6Milpviidiola hei ght
that is different than a height of the other areas of the rail portion 14,

as illystrated ithe Giffgent heigBt refion 60P&te@bly!dhcdripIas n6 thah @8 rdehdf hOr M ng
the rail wth the different height 'region 60 enhances the quality of the

chip tray 3% pdibhgai tl\ﬁ&ré pRassh !ﬁlefd?fferteﬁg}efgtht ia%ﬁ&“nfo BRLADLsEEG Q808 to be

| ower or higher than the 25 other parts he rail portiron 14, the
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different heig era ess per 0

ot her par%@eg%ﬂ%%%%%%%&%ggrgkgggﬁ %gﬁﬁbéﬁgg&gferably, the different height

regi ons are be en t- of the other parts of the

rail portion 14 ref.er abl. e . different hejght regiqns are about
66 percent Cof ¢ Mt girei fhEobos e Cnprensabi Ron SIehek ories fipear st
hei gh reg%?n 60 refera%_ encog&asses nore than 25 percent of the rai
porti bh 14MqpPetiablyethg lff?felftﬂéﬂ f r9ea9ns 0 sieh hAYe 3 kgetirofdtesradhnihatks

between 25 percent and 50 percent of the rail portion 14. Most preferably,
the differd Iﬁ%he&htThF @gflfq;?pt height regions 60 are preferably 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
matenal, which thereby produces a higher quality chip tray 10 with fewer defects and
‘ flatter sur;:aces. 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




60 enconpasses about 33.percent of the rail portion 14. The different

hei ght regions 60 each preferably have a length of |eédanmaEyoR@06nch. 10
More preferably, the different height regi ons 60 each have a | ength of

bet ween, 0. 50 and 0.80 inches. The di'fferent height regions 60 are

pr ef erabl ypresiainvgntionaaed ialgonghdtvadilr ai abouti30T 1t inches il dontiBsirtd tg redres ookdi ng
process, the different height region 60 causes a path of the nolten

materi al usgfedtRnhidiy €41 &hidhchac Bidpgthrayl aMldthafleanswenmhes.t ur bul ent. This
15 turbulent flow enhances the ability to fill all portions of a chip tray

mol d wi th the rpl EeRIHBE Shipatay 1006 Géuﬁéae\ﬁiﬁbéb:iﬂﬁ@(j%ﬁ,aﬁe aipingheo isphades by chip
tray 10 with fewer defects and flatter surfaces. Such a process reduces

what is copmppl Yib! @ &lib&fing GofSa 1666 LifekbReha'bIRp Pkt MDldkaRosRIQHYal
just noves along the rail portion 14. As di scussed above, providing the

hi { . i Jldot Ve c d
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S
devi cés for ated circuit I ps into and out” .of the chip
tray 10. The ditferent, hei ght - i . | b
el ude i nifeer &3 heindRh s SELRD il B EPuE A 8P doolihe
as nost clearly ilJlustrated in. Fig. 8. a.result of th ngl ed
i nt er medi a?‘g r 8?%480%"15,??,6“?%%6 %'Jrl?ioﬂrgr'SgyW}fg%ﬂ%@]%aasi 19RYS Sﬁa&‘zﬁ@ | arger size
than prior chip trays 10. For exapple, the recess 22 on the_chip t 10 of
the 6 7 Januar y{’m‘ﬁg PRSPt "’?ﬁggrf?‘}poﬁaﬁaﬁ JuptERit A gﬂd"\mﬂﬁ hé)'of lig%out
3.71 inches in contrast to the recess on a _co,nv,enti'gna_ chiq tray, ﬁhi ch
has a | engtRbedaent ofiths dhipraPhbs astpgturs,BaKS similr t(ap CRIP Y Qﬁlil‘ﬁ){rf"re y 10

to be used with existing jigs, the chip tray 10 includes a
10 in Figs. 1-8 except that it includes a larger number of chip recesses 92.

Another 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 B with respect to the rail portion 84. The
| angle B usgd in the cover is approximately the same as the angle o 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 mcludes 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 thercto so as to retain the integrated circuit chips in a
desired location on the chip tray. An embodiment of the spring box is iltustrated 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



nub or rib 66. extending froma |lower surface of the chip port] 12, as
most clearly 5 illustrated in Fig. 5. The top surfaégiéﬂﬂﬁﬁ%Léﬁﬁﬁ portion
12 al so preferably includes a recess 68 formed therein that is shaped
substantially the same as the nub or rib 66 so that the recess 68 can
recei ve t heainwbside wallb 166 andie bbhiemoilpl (8r defise i Paiaby sicesed degicddnbithibat
enbodi nent of the chip tray is illustrated at 90 in Fig. 9. This

enbodi ment ioddaptee tclecgivd thayhipArayasd ao ek assemblygndtlihswi)s sim lar to the chip
tray 10 illustrated 10 in Figs. 1-8 except that it includes a |arger
nunber of chip Rredpssasdiand AEIGhthEh ROy BBl refibe 1 TF BSPPloxiniaen thieon
relates to a chip tray assenbly that includes a plurality of chip trays,

such as il Lkysd hoh @helt) WiBSind heBht 8Nfle BhHAYRTandSoldrlaueiibif Rketad th8Qhiph
Figs. 10-15. Simlar to the chip tray 10 illustrated in Figs. 1-8, the

cover f?heitngwﬁﬁfelaasgéﬂﬁl A sRQGhi s&%oﬁ'{}g Easi{ié}i in tROGHnEBoBF0d hat extends

aroun entral portioh 15 82. The ral ortion 84 Is interconnected to

the central po”r%lg{},@&?ef“yé{illtﬂbz%ﬂ? it]i%él%?ﬁ?%ﬁﬁﬁ:l ezf?:ﬂr}éfgg%lg@n t }.e§illigﬁti|:$%}.t ed at

an obtuse angle h respec e rail portion e ang used in

the cover i1%0 ?}H%cﬁ)ﬁ( | tlirlglte?r X}.t % l‘fsb 1”&1‘[ ?a%stlg(? g%ﬂ%lbreex?cn S"%g t}inenst E‘aﬁ Ceplicl setdr ay

|
10. This conriguration Bernl S e cover Seatl agali e chip tray
illustrated

10 inth hi. nbly. Al i m to th di t
o F s i B, U et Badled M Bet Sumn et 1ER div ReIBHE

region 88 al ong each of the rail portions 84. The present ipveption also
rel ated t o%s° B}Yi 1R gEBBDG GPP FRAMRGEMET Fr5eRiHE “aRinghe P%R}aﬂwﬁs reg\par as
positioned adjacent thereto so as to retain the integrated circuit chips in
a de¥l r edMostc gleabh ilhtrated e fiip 3G ayfhe Agsibond dehisntat obthe Wepes pratngOdase i s
illustrated at 100 in Figs. 16-20. The spring box 100 generally includes
an upper wardferaigp positionsdeppegik therpsgliery tabs 188 oy thsflowgraealldddl s 106 and a
bottomwall 108. The upper wall 102, the |lower wall 104, the 7
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 1190.
Stiﬁ 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).




7 January. 2006 pair of side walls 106 and the bottomwall 108 define a
partially enclosed region 110 that is adapted to recéi tray and
cover assenbly (not shown). A depth, width and height of the partially
encl osed region 110 is approximately the sane as a |length, width and

hei ght ,of Thhetahgepcdintaiyeraiil) thoneby faciblatebltsansmriing kirger tiumbetsi ¢f inGegrated) and
cover assenbly in substantially stationary position in the spring box 100.
The upper cwalil chiif$?2 and the | ower wall 104 each preferably include 2
resilient tabs 120 extending therefrom The resilient tabs 120 partially
extend into th@hpatotidgakbyainacisiacudesegplonlilyldT side vdile 3edhyhaeagagkarbinel upper
and | ower surfaces of the chip tray and cover assenbly to retain the chip
tray and coues 30%sSEiiotagh dofifathet B0 WISS irichidey foRN @R Gvalle @1 ®ihat &SidEGheTOSt
clearly illustrated in Fig. 20. The resilient tabs 120 on the upper wall

102 g e RicgfRafhinePNR hicQREFURPIROSH si@addegibRsid2l ent tabs 120 on the | ower
wal | 104. The upper wall 102 and the |lower wall 104 each preferably include

a gripping re%ﬁé%idﬁ@alfs"idﬁ&dﬁ'ﬂ@ﬁﬁleﬁq r WHSs 910 PRUNACILEL 8 D8tch3M 286hRaMS into
t he upper wall 102 and the |ower wa ? 104 opposite the bottomwall 108 and

thereby fagl L ta?%ﬁ%?;ﬁjo%?ﬁa@%ylgﬁlglg%%a]?q fRattdr2Yr @050 VAL @cﬁ?ﬁ@ﬁ Yaclifteds t he

partially enclosed t'eglon as renoving the tray and cover
assenbly framthe partially enclosed region 110. Still ot h j ment
of “the. br 2ee 6 oBR e malodif aBRRAN LAY st Shioh 0308 JERaRIR R [
hold a chip. tray and covet senbly that ha ltiple chip trays in a

ot acked  EBPAEY SRS AP ey R PeSreeh BB dFor thi o appli catson §s
illustrated at 200 in Figs, 21-25. 20 The structure_of the i ng box 200
is pf%f erably SUBEPYRER 9hthe HEMSHE the StPRge SeiosiiTte? BPokel ol Lsrfgf"i‘l‘“df( box
100 illustrated in Figs. 16-20. Yet another enbodi nent of the present

i nvent i on thegeipi (Betpogkst 5249 @‘F@fag@@h%’so%pwﬁ@lsurface. 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 c"':rdinary skill.



Il lustrated at 300 in Figs. 26-30. The storage contaiger 300 igﬁlgdes a
plurality of storage regions 302 that are each adapt a chip
tray and cover assenbly (noet shown). 8 7 January, 2006 The storage

contai ner 300 thereby facilitat'es transporting | arger nuitbers of integrated
circuit chips. The storage contai-ner.-300 includes a plurality of side walls
304 t hat extend around a base 306. The storage cont ai ner .300 al so i ncl udes
four interigr walls 310 that divide the 5 storage tontainer 300 into the:
plurality.of %ge regions 302. The side walls 304 and the interior walls
310 each- ﬁhttude’a ‘notch 312 fornmed therein. at:an apprOX|nater

I nternmedi at &, | ocamgmﬁSM@mtbrscmﬁ,r@%ph 312 facilitates placing the
chip tray and cover assenmbly into the storage region 302 and renoving the

chip tray and storage r.e i,on. from t he, sto jon 302. 10 Proxi mate each
of the coners in {%’g ?‘834‘6@‘"5@9“’6’@@8‘2‘3 P"%Q'Bi 2 bottom hoszontplplanas
The pocket S2fcemefersinliteytopastarir GHrN@thas Y ﬁﬁ-ﬁ?n ©
potenti al frgr the chip trggqgsse rolr%é)l |ng aglg?ér?gs%% v%eﬁqugéll'm
310 as the oHp t?rﬁayseégbmpgaswgppsmgm abnwﬂmrbdttomrmmdsdrfamthe st or age

region 302. It is contenplated that features disclosed in this application,

as wel | as those ral poHRsCEi SRk o uRPEHFY par%ﬁ bHORUWASALAD et

reference, can be m xed and natched t ci rcunst ances
Vari ous ot K& PRser. | wharpiontheanil pottiogdms i tdp herizppdrpdaiar tsarfabo and af bottom

ordinary sighlibontal plandPARRELY: ang00®

an intermediate portion interconnecting the tray portion and the rail portion, wherein
the intermediate portion has an outwardly facing surface and an inwardly fading surface;
wherein the outwardly facing surface has four planar faces one at each side of the tray,
wherein each planar face of the outwardly facing surface extends from the top planar surface
of the tray portion to the top planar surface of the rail portion, and wherein each of the four
planar faces of the outwardly facing surface is oriented at an angle of more than 115° with
respect to the top planar surface of the rail portion and wherein each of the inwardly facing
surfaces has four inward planar faces, each of which extends from the bottom horizontal

. planar surface of the tray portion to the rail portion.

2. The tray of claim 1, wherein the intermediate portion is oriented at an angle of

- between 115° and 150° with respect to the top planar surface of the rail portion.

3. The tray of claim 1, wherein the planar faces have 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

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

33 percent of a length of the rail portion.




CLAIM5 1. Atray for a sentconductors conprising: a t,;ai Eorti gs Eavi ng_a
top horizontal planar surface and a bottom horizont al £y ace,
wherein the top planar surface has a plurality of chip recesses arranged in
a matrix forned therein, said chip recesses positioned above the bottom

pl anar surface; a rail portion extending around the tray portion and of f set
downwardly fromthe top. tray portion, wherein the rail portion has a top.
hori zont al * pl anar surface ‘and a bottoni’ horizontal ‘pl“anar” surface; " ard an’ -
i nt er medi afe poith¢ drayi oft daioo i edieteiy theh four rigyardopiahanfasdddoft the if@hddIyp GAdiR©N,

wherein t interned] ate..portion h an outwardly facing surface and an

i nwar dl y fg‘%ﬁiﬁa °§Ehr°f“ eé‘?“’d‘%ﬁé’f’éff% ﬁaﬁﬁeﬁeﬁfﬁg’r @F&Oft%imgzgtﬂmae@r Rurbace @ the

pl anar facesdlpongorat each side of the tray, wherein each planar face of the
outwardly facing surface extends fromthe top planar surface of the tray
portion to the top planar surface of the rail portion, and wherein each of
the four planar faces of the outwardly facing surface is oriented at an
angle of nore than 115 with respect to the top planar surface of the rail
portion an@ wheFle trapaficiai §hwheritathe! fouf asia8 plais ffaGs ofBs ifwardly Mo

pl anar faces eaf&?af V\:hi%h extends fromthe bottom horizontal planar
surface of UHEe P piermegate ROTG L ate gnfirgly belopnthe plurglity afrchiip rressesaand are

wher ei n t hespebli iy Bitaled BOMHe! Rurl Slafd! a Iﬁggi S o enells
and 150 with respect to the top pllzlnar gagéﬁegggﬁlgf&f e rlgilﬁ&lﬁ%rﬁ%% Q}\{ &"Fhe
tray of cligiemnediatppertision t he pl anar faces have a plurality of reduced

t hi ckness regions, wherein the reduced thickness regions have a thickness

that is | ess than 80 percent of a thickness of the rail portion.

]
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4. Thetgay.of claim?2, wherein the reduced thickness regions conprise nore
t han about” "33 percent of a length of the rail portioZ__mL!IJQQEEJa & ry, 2006

5. The tray of . claim1l, wherein the four inward planar faces of the
inwardly facing surface of the internediate portion each extend to the

bot t om.hor i zont alheptrayn af. ciaimf Bemdofurthbe compiising @t UéaeNond nud eRtchdiyg MémCthai M
5, V\herei,-n;éc.rlﬁe ffolur i -Bl\_(/%argq(p.-anar faces . of .the inwardly facing surface of
the intermedi avel PoF SHofceAd ey petionywhergin the apleast gne pyb gnabies the fray e bes .

and are - r aspewith¥§lthRas adsigkd k@ ust Gﬁthfaodﬂremlngﬁﬁ%e% s of the outwardly
a

facing surface of the internediate portion. uary, 2006 R ... The
tray. of claim |; and further, conprising at |east one, nub extending from
the bottonplanar surface 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

di fferentl §. si zdHe ttragyof daimThewligréiyt thé 16wéi Boibm plagiraiurfatdef HRvVesy petibR R

pl anar surface pof the tray portion s above the top planar surface of the
rail portiBﬁ?veégewpﬁ%%%i’og%ﬁlhbo@@m conductors conprising: a first
chip tray conprising a first tray portion, a first rail portion and a first

i nternmedi ate portion all integral with one another, wherein the first tray
portion has a top planar surface and a bottom planar surface, wherein the

Formed tnevel n: aePBTa sRutt Epttohalr oS iecn: onae
a first chip tray comprising a first tray portion, a first rail portion and a first
intermediate portion all integral with one another, wherein the first tray portion has a top
planar surface and a bottom planar surface, wherein the top planar surface has aplurality of
chip recesses arranged in a matrix formed therein, wherein the first rail portion extends .
. around the first tray portion and is offset downwardly from the first tray portion, wherein the
first rail portion has a top planar surface and a bottom planar surface, wherein the first
intermediate portion interconnects the first tray portion and the first rail portion, wherein the
first intermediate portion has an outwardly facing surface and an inwardly facing surface,
wherein the outwardly facing surface has four first planar faces, wherein each first planar face
extends from the top planar surface of the first tray portion to the top planar surface of the
first rail portion, wherein each first planar face is oriented at an angle of more than 115° with
respect to the top planar surface of the first rail portion, and wherein the bottom planar
surface of the first tray portion, the first intermediate portion and the first rail portion define a
tray recess; and

11



arouh—d't.he‘ first tray portion and is of f.sét do'vmvvardlg fromthe first tray
portion, wherein the first rail portion has a top pl ®and a

bott om pl anar surface, wherein the first internediate portion

i nterconnects .t Lt tr rti.on and the first.rail portian, erein
the fi r,st“-'i-n,terkkle rr%édgf) é?.é: h{a"or%f‘ %ﬁmﬁa@‘_‘%ﬁ 'ﬁff’ﬁgrhap’ \POram: ﬁ‘gs-‘gﬁ?# 5%‘2 Pﬁﬁﬂma‘ﬂ“_l a
inwardly facing.surfage,: wherein the outwardly facing surface has four .
first pi an%%“?@clagﬁfmﬁﬁ%‘m" 108, Bherei G S5PofKlnall paption X langh gEoug Sh¢ posend By

pl anar surface of the first tray portion to the top planar surface of the
first rail BOSHD, Sheraym ghecsopondyuttermedinte porsinn intbesornects the iseosmdotrayt partiomand e
of nore than 115 with respect to the top planar surface of the first rail
portion, atie seserdiail poréorh and whempingtha second irtemediite pdition israienteday apangle of,
the first internediate portion and the first rail portion define a tray

recess; anandrd thanJiiSe suith, resffeOtoathe @40 poirtioh] Whéreinihe SQIGRA itfly HdriforSRGRNH the ay
portion, a second rail portion and a second internediate portion, wherein

t he secondtlairécefObtic@th %i@&ﬂ%cﬁ%%&@@g?fﬁdthﬁ gnttﬁ@&cgﬂ? :tltélg%gﬂiowrlﬁ.&tm

the second internediate portion I nterconne secon ortion and

the second¢gA ' 0 rein t second inter i at ortion i
oriented at pgf;]lk%d%;gl e o%cf %Se an ylll(gn%‘ g%ppé%aé%%hetlg&f%p "’é‘% SleLfP? i°6'r5'|l?°
wherein thﬁrs?g%ond tray portion seats in the tray recess to retain

sem conduct 0 THAY  ed positions on the second tray portion so that a

top planar surface of the second tray portion is proximate the bottom
pl anar surface of the first tray portion. k 11A 7 January, 2006
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10. The systemof claim9, ":wherein the first, planar_faces each have a
plurality of-reduced -thickness regions, wherein the ness
regi ons have. a thickness that is | ess than 80 percent of a thickness of
the first and second rail portions. 11. The systemof claim9, wherein the

first.and. séondThe gyteenetcliiay, wlidreinghd figsn glabar. fabaitdach hate Aplarahior of rgdaider
pl anar

than about, 2.5 jnches. 12. The systemof claim 1l wherein the top p

sur f aces 'Of‘%ﬁ%’eﬁ?i?%?maﬁée?&%agf% thickness roglonshave & gssdhatiintesothan §0
hei ght of |mscentbBthitkBest Jf fe @St antiFecohdqait psikenz.0of claim9, and further
conprising a spring box having a recess forimed 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 nethod of
forming a tray for a sem conductor chip, the nethod conprising integrally

mol ding a thlay [Thetsystem &f €laint 9pWhbfeRDIRNGrsEEnd SEcBAI®AY alh ROV 4 %]glhv‘ﬂﬁf gin
the tray partion has a top planar surface and a bottom planar surface,
wher ei n thé”‘fié‘ﬂg‘ﬁl%%thﬂﬁa%é@ﬂaﬁaﬁt%S pichesal ity of chip recesses arranged
in a mtrix formed therein, wherein the rail portion extends around the
tray portion and is offset dowmwardly fromthe tray portion, wherein the
rail portion has a top planar surface and a bottom planar surface, wherein

t he in‘ternggi at%g portion is defined by an outwardly facing surface and an
i nwar dl y faéi ng 8¢ sysien of \amel Iy wheeein the tanmdanar surdiaeg of thef Grsbandbseconsliray
pl anar facggi [ . e d- c tends fromthe top

pl anar surPgltﬂ:]gﬂ%?z{ctﬁ%gvfﬂ?g%}n%éoﬁ%ﬁggmﬁ %8‘1:\%%5 t{"%‘pﬁg?ﬁﬁlgﬁesﬂr face of the rail
portion, wherein each of said planar faces is oriented at an angle of at

| east 115 with respect to the top planar surface of the rail portion, and
wherein the inwardly facing surface extends from the bottom plangar surface

of the tray3 porthesysicth b i et 0l Lock ] ' sur )
entirely bolow hefygﬁlﬂb ?g%\{eﬁs%sdé gf-?@ HHRP cotBlifing %%'iﬂk%ofxal%a\zﬂx% 2L 3%rmed
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 tray
portion has a top planar surface and a bottom planar surface, wherein the top planar surface
has a plurality of chip recesses arranged in a matrix formed therein, wherein the rail portion
extends around the tray portion and is offset downwardly from the tray portion, wherein the
rail portion has a top planar surface and a bottom planar surface, wherein the intermediate
portion is defined by an outwardly facing surface and an inwardly facing surface, wherein the
outwardly facing surface has four planar faces, wherein each of said planar faces extends
from the top planar surface of the tray portion to the top planar surface of the rail portion,
wherein each of said planar faces is oriented at an angle of at least 115° with respect to the
top planar surface of the rail portion, and wherein the inwardly facing surface extends from
the bottom planar surface of the tray portion to the rail portion, said inwardly facing surface

entirely below the chip recesses,

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

between 115° and 150° with respect to the top planar surface of the rail portion.

12




|'S. The nmethod of claim 14, wherein the internediate portion is oriented at
an angle of between 115 and 150 with respect to the Mrface of
the rail -portion, 12 -7.January, 2006 16. The nethod of claim 14,. and
further conprising formng, a plurality of reduced thickness regions it

t Ee pla nfl;r‘e Jee ﬁsghe\é\gﬁtlﬁ&ﬂoﬁ blaitifi &dutaﬁd fli<1hh€rk Ga]cﬁpﬁﬂﬁg ifalﬂliingl.avﬂusmlit)h lfg lrat:ila_nﬁ&d
that is_less thapn 80 percent of a thickness of the rail portion. . Jhe.
met hod ~of * &f 'f‘?ﬁsg'%i‘?gi‘aﬁféffé%ﬂ@%% facea wboicHhe Kivsed %@Peﬁsre%wmveé thigkpess -
t han about _ I Plﬂ% i tion. 18. The nethod of
claim 14, \A%mz?sepﬁg?l e%?Pg?aﬁggggﬁj engsf% a‘ralgﬁgﬁ%ﬂet'h that are both greater
t han about 3.5 inches, and wherein the top planar 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 conductor chip, the nmethod conprising:

i ntegral 1y 170! ARG fethéd ¥t BRI 18N whitointht réifickd Miciiass Aidn o6ihfR MbR than
portion, wherein the tray portion has a substantially sSquare

conf i gur at iabeut 3dipetcent off aleagth vf thefrait portien. wherein the rail portion extends
around the tray portion, wherein the rail portion has a top planar surface
and a bottom pl anar surface, and wherein the internediate portion is
oriented at an angle of at Ileast 115 with respect to the rail portion; and

enhancing uniformty of the nolding process by formng a plurality of
reduced 't ABckn&be meshiddof ichimhkd, tvdiergin dhetray thas aclkengthoand @ addth shafearefbatime

[ ass Pnan St PRIyl 35, iober GRA st U o' iahar i & P8 BoREor B o°

of cl ai m 18evimtvarifheighber lesf thiN@d0AfIRh@Ortion is oriented at an angle of

3y

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 around the tray portion, wherein the rail portion has a top planar surface
and a bottom planar surface, 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 a plurality of reduced
thickness region in the top planar surface 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.

13



bet ween 115. and 150 with respect to-the rail portion._k 13 7 January, 2006
21. The nethod of claim19; and, further conprising Ty urality
of .. reduced. " t'hi ckhes§s regi'ons on the planar faces, wherein the reduced *
t hi ckness: _regions have a thickness that is Jess than 80 percent of a

t hi ckness-8F 1-h&he anethesh of iclpim 1% antih Gurthet leompusing | faimeing iz plunalityi of xetaced

r educed..t hig SrebBL ( | mmre.than .about. .33 perce f. & hength.
of o ai TSRS R ek BARE 1R, VBioReth UV koo 807 et bR ES bk i
| engt h andthat isiless thani89tpearat dfatthickagse af e rhidportishout 3.5 i nches, and .
wherein the top planar surface of the tray portion has a deviation in

hei ght of |ess than 0.004 inches. 24. The nethod of claim19, and further
conprising formng at |east one nub extending fromthe bottom pl anar
surface of_the tray portion, wherein the at |east one nub enables the tray
to be usedi t hIhe fegod whclain 2d e whepebtheaedussd thickttessiregions eomptisey more thin

tray. 25. i a tray.for a sem conductor chip having a
| engt h an aﬂgm}j;‘?%ceﬁ Opéﬁg%ggﬁﬂpf)ﬁmes, t he met hod conpri sing
integrally nolding a tray portion, a rail portion and an internediate

portion, wherein the tray portion has a top planar surface and a bottom
pl anar surface, wherein the top planar surface has a plurality of chip

recesses anranggd 4 - ther.el ' - A | [
ext ends around them%ggr%tggdtléo%j’gﬁl?igg t@?ftgag[h as\éxg%n{]%%tdgg ?‘{lgfpn tthﬁfe)&{ertgd}h
portion, @matesithan hleout 3.9 inobes; kod wWhesein the mppplammrsusfivef afcthe amg portidro hasom

pl anar surt ecein.the. in diate portion is defined by an outwardly
faci ng s&%ﬁ%@%n%lggﬁ(’fm@m@rﬁég‘é}chﬁs‘surface, wherein the outwardly
facing surface consists of four
i3
24.  The method of claim 19, and further comprising forming at least one nub extending
from the bottom planar 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 tray portion has a top planar surface and a bottom planar
surface, wherein the top planar surface has a plurality of chip recesses arranged in a matrix
formed therein, wherein the rail portion extends around the tray portion and is offset
downwardly from the tray portion, wherein the rail portion has a top planar surface and a
bottom planar sﬁrface, wherein the intermediate portion is defined by an outwardly facing
surface and an inwardly facing surface, wherein the outwardly facing surface consists of four
planar faces, wherein each planar face extends from the top planar surface of the tray portion
to.the top planar surface of the rail portion, wherein each planar face is oriented at an angle of
at least 115° with respect to the top planar surface of the rail portion, and wherein the
.inwardly facing surface consists of four planar surfaces \extending from the bottom planar

- surface of the tray portion to the rail portion.
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pl anar. faces, wherein each planar face extends fromthe top planar surface
of the tray portion to the top planar surface of theZplanuasy; 2088 wherein
each planar face is oriented at an'angle of at least 1150 with respect to
the top planar surface of the rail portion, and wherein the inwardly
facing surface consists of four planar surfaces extending fromthe bottom
pl anar surface of the tray portion to the rail portion. 14 7 January; 2006
26. The tray of _claim25 wherein the four planar faces of the inwardl
facing surfece Thsfranes claimmds, meéasein thenfiramanar fanes of dhe inwardlyt fagipe surfageon
to the bot I j j: ' ' I t he
chi p 1 ecesoai AR LRy shiffee dithe R hANBR S ob Ao WP RS P I,
second chi miltpostjonhas isertirely bploanthe chiprreesssesand a bot t om pl anar surf ace,
wherein the top planar surface has a plurality of chip recesses arranged
inamtrix formed therein, wherein the second rail portion is offset
downwardly fromthe second tray portion, wherein the second rail portion

has a topafl anar surface and a bottom pl anar surface, wherein the second
i nt er medi ad% pofhe systennofclaiom e otherein ke trey podion raaythp secdrsinclip drayHes setopnd

rail porti rein. the second internmediate portion has an outwardl

faci ng sur‘ﬁﬁal%aé\ggﬁ%f%aaﬁldiaM&m PYSGCeFATR HPWB IPZW Pwiacg[hamrp%ﬁi%o& ng
sur f acechipfecéRty apirped in hanffix fORREEIHRreanGiheRdin iRy sdedfi@ rak pertida i€ bemsett he

top planar, surface of the second tray portion to the top planar surface of

the secondiopamardly ffom the srendasey epriosawhierep tiasecond sail ipgriénn bas 2 tppaplanas
angl e of Qshﬁﬁée‘i{ﬂ&ltm&u&nﬁlﬂa} Burb&P GbrelP it WcdnBRnRHALASR Wridd fateriGiirdld

rail portion.
: the second tray portion and the second rail portion, wherein the second intermediate portion

has an outwardly facing surface and an inwardly facing surface, wherein the outwirdly facing .
surface has four planar faces, wherein each planar face extends from the top planér surface of
the second tray portion to the top planar surface of the second rail portion, and wherein each
planar face is oriented at an angle of greater than 115° with respect to the top surface of the

second rail portion.
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