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This method of packing/handling, however, increases the cost of the items inasmuch as
20  much of the work involved is labor intensive and adds to the overall time involved in the

producing and shipping the devices to customers.

SUMMARY OF THE INVENTION
The present invention is directed to overcoming the above-mentioned drawbacks and to
25  abbreviating the packaging process so that items to be shipped can be desiccated in situ in the
trays they are to be shipped in and quickly and easily sealed after the desiccating procedures
have been completed.
In brief, in order to simplify the process of preparing and packaging of semiconductor
chips and the like type of items for transport to customers who use the items in the production of
30  larger devices such as computers and the like, the items are placed in the trays. An o-ring or the
like type of gasket is disposed between adjacent trays (wherein the upper tray acts as 1id for the
lower one). This resilient member has a predetermined shape/configuration which maintains a

gap between the trays sufficient to permit moisture to escape from the trays during baking in an
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In this arrangement the second tray is optionally replaced with a lid member. The first
and second trays are so shaped and arranged to as to enable stacking one on the other.
A second aspect of the present invention resides in a method of desiccating an interior of
30  acontainer arrangement comprising a stack of trays, comprising the steps of: maintaining a
predetermined gap between each tray by interposing a gasket which has a predetermined
configuration, between each of the trays; heating the interior of the stack of trays to expel
moisture from the interior of the trays; compressing the gasket by pressing the trays together so
as to deform the gasket and to establish a hermetic seal between each of the trays; and

35  strapping the trays together thus maintaining the compression of each gasket and the formation

of each hermetic seal.



35 strapping the trays together thus maintaining the conpression of each
gasket and the formation of each hernetic seal. 2 WO 01/ 96200
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deformed by the predetermined force, separate the lid and the tray and provide gaps through

25  which fluid flow is possible. Alternatively, the O-ring can have an essentially serpentine
configuration and be such that the shaped portions comprise curved portions of the essentially

serpentine configuration which exist in the O-ring before the predetermined force is applied.

BRIEF DESCRIPTION OF THE DRAWINGS
30 The various merits and advantages of the present invention will become more clearly
appreciated as a description of the preferred embodiments and structures associated therewith,

are given with reference to the appended drawings wherein:

Fig. 1 is a plan view of a tray of which is provided product pockets in which items to be
35  shipped are disposed and which is provided withi an O-ring in accordance with a first

embodiment of the present invention;



Fig. 1 is a plan view of a tray of which is provided product pockets in
which itens to be 35 shipped are disposed and which is provided with an
O-ring i waovedance with a first enbodi nent of the preskar/usoewani2 on; 3
WO 01/ 96200 PCT/ USOQ 32732 Fig. 2 is a side view of a tray arrangenent
which in thisg. inst : | i Whhe . al . | aced i. 0siti on the
tray and Wneflgi %ﬁta%@% %elr&iﬁo%\é tli%g al:‘r%fgﬁ%{gl} (‘:‘fhéc%tuf?lsdlgﬁ‘t%rc s 2)18’;55 revent ﬂ?l ui d
conmuni pladed ampdsétonee thetitag andwiaréin thedd-rindis insnéfigieathdddfbrened doprevent fluid
surroundi ngs:. . Ei i S; Si Vi-ew .show the tra rrangenent in a state
wher ein reET?agm?get‘g?eé@l%eéa%g%rOégh\f\:nt%gr?\r%tlﬁlga ?lglflts\lflmn %/lﬁl%glﬁ?’fi cient force as to
def orm t he OFigi hg sadedvi¢voshestrtihe tsdy aarahgenreptine sweabherdiethwiidis fréseed | d and t he
trays Fi S rspective view,showi ng the first enmbodi nent of an

0 £ Phg: At th 68 DR SRRl ot TS TP e R S RS R BT 8T gasket of
Fi g. 4,bafwepdbelt andeevegn the tray and the lid in a manner which provides
gaps via whigh i.sturelvapor .can b 1 xpelled.fromthe trays during a
baki ng/ desi cglétl nﬁpﬁ?sge@tel‘ées; e‘?fls}bo.m tl?lgﬂésg)%rl;elbd’gmsleélg 'atl)ln(gfm%/i ew simlar to that
depi ct ed i n Fagg? ish, sideutctindml etlewsitasksshbwetht Odringoir gssketcbf Hipwd, dispotede tray in a
manner L ch def or the.O-ring and, establishes a.hernetic seal;, Fig. 7 1is
 per s e AT P s e Fo0e SRt SROER HENTS (P AT ER AR can be
useld i nexpelitirfcbanthe trays durihhebgkirgdiesitcatiny piotdsgn; 15 Fig. 8 is a perspective

view of a poption of, a third enbodi nent. of. an. Q.ri or, . gasket ich can
be used in c%lﬁhéélétaisgiﬁ S(\i/ﬁt“f’ PlyRY Sg?‘ﬁ% éon@ati ERe fnc()%r’i?' Flg'ﬁ.Whﬁgi SEO%S tB%ﬁ@pecti ve
Vi ew of prasspdddwroom tbé triyat b idanssrisddbhrdefokmothe OArifg-and agatbisheg a$kmxietic wdal;ch can be
used in conngction with.the present invention: and Fj.g. 1Q.i.s a,schematic
i agr am show o' PRSI SR IEREN e LRSS R st b gurtitirot o8 i T an

O ri ng usad accorrdave eithvilielprdsée inye@®ant i nventi on, are passed through an

oven, a cool {ng,.stage, ..and a strappin tage; Figs..11 and 12 are
enﬁgsr genent shgfgltsﬁé) e%%ércfl}’eo‘ﬁ%w ]fsa Pﬂ%%flf) %/tiggglgkoi}:%%’iﬁf?nio TRESEE S n circles
A and Bwhith Ednghe uil in depiaion mdthitheepredeat innentidn; t he O-ri ng or gasket prior to

desi ccation and,. after strappi and al 1 ng;. and 25 Fjgs. 13-17 are views
showi ng anot ﬁléfb 15%’8@?‘?%@?\?“%?ofﬂ%orﬁ%%ﬁ?ﬁ&ﬁ%mglpgwno‘?ﬁ? Qgr riggs}egt schemati ¢
si de vielich bdnthe uell ih sorme&vh evithtthecprésept iteatioty ey, Fi g. 15 is an enl arged
schematic vigw . of the section enclosed in the.rectangle R of Fjig. 14; Fig.
16 1 s an enl B 8 RERAR LA e RSP SR et B e PR gt osed i n

r eczlangwih $ Ofrinkgiigaccdfancamdth Biegpresdnt ihwntdons el @amadd throagiden overW cosliig ng a

st ack oftaterée%ls g er.nei n the uppernost tray becones the lid for the tray

i mredi at 8y 50 SEASF S W,

Figs. 11 and 12 are enlargements of the portions of the tray stack which is located in

-
-

circles A and B of Fig. 10, depicting the status of the O-ring or gasket prior to desiccation and
after strapping and sealing; and

25 Figs. 13-17 are views showing another embodiment of the invention wherein Fig. 13 is a
schematic side view, Fig. 14 is a schematic top plan view, Fig. 15 is an enlarged schematic view
of the section enclosed in the rectangle R of Fig. 14; Fig. 16 is an enlarged schematic view of a
portion of the O-ring enclosed in rectangle S of Fig. 15; and Fig. 17 is a schematic side view
showing a stack of trays wherein the uppermost tray becomes the lid for the tray immediately

30  therebelow.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figs. 1-6 show a first embodiment of the invention. In this arrangement, a gasket 100
which takes the form of a ribbed O-ring is disposed between the lid 101 and tray 102 of a

35  container arrangement 103 which is arranged to receive semiconductor components or the like.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Figs. 1-6 show a first
enbodi nent of the invention. In this arrangenent, a gasket 100 which takes
t he for mved or9a2bbbed O ring is di sposed between the |id 1BdTasey/i2ry 102 of
a 35 contai ner arrangerrent 103 which is arranged to recei ve sem conduct or
conponents or th 01/96200 PCT/USOCY 32732 |t will be

under st ood tlllté”(mgﬁéndeﬁ‘tﬂ’di}@? the\ gl £¢7" iwdiichds isfepreditorin copegtismaithcon with t he
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be appreciated, the_invention may, due to the unique characteristics of
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el enent Obihe &iskerCiiae, P& ussd §v4 sdgtionaghagen p traysis provisiedvgh a id, qrivdhereinregeh

di s osefh @RQEEdRerOE plobReOwlth BHd B8 id rdt RcONiHS dmivkd t@; a acRbikALi ty of
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di sc- | | RBereaRpesiat ie plement onplewents SHEOVIdSd are such as to be provided in

sufficient nugies sJeﬁ'ﬁiFl% hﬁtlﬂé@ﬁét'dls@l%e@ edBo@inediRe e ORhN RS iDpARREd Wish such as
resist deformation until such time as sufficient force F (see Fig. 3) is

appl i ed?PBTliReofjspase 103 | Powhish Eethisermiediperidnis sopfaiaiaylan@ge-liks a manner

whi ch dedi#aiBtiodshehds: FibN 480t Rad B Be FRMAEA in%ﬁ‘ff@f%ﬁﬂ o t'th thel Igs%henée an d 6,
for exanple. Thus, until this predeterm ned force is ap the lid 101

i s kepaP {he eormbadpmEertis sigh asgsist deformasionanetchiaae asSSé@“mefomea (s¢§, so that

the int e 9yis Hfplitd@ tﬁerlﬁi/lO]kQ@fdr& P& thiv&d theQraly 12 B HmardBr CRMTARIRRL € W th
t he surroundi ng atnosphere. Wth the lid 101 thus suspended above the tray

102, anjpreriiag BWC?WIQIH%@CWH%P}%?§a}3<é§,|fer§ﬁﬁmlt> Rerein can be pernitted to

vent during qfhlﬁ:allﬁitﬂ'gns ﬂ?éd&%@ﬁﬁe&"ﬁ%s@@aﬁﬂlﬁd qmi@m% sePihRAgeB tdy! 1 d, tray
and gasket) 103 are passed throu%@ﬁan oven of exanple only, this

oven cahldig @W%Fré’teg SgRn 1g Sy P thé%ﬁl%ﬁ%@@é?y]c ds Pfifﬁl}t?di‘l)@u@b’e exposed

t 0 20 hoboriniEMWHIPMEBRouIBY RidsiHRR. tRIIMes Bl Wﬁhﬁs%ugfeﬁ&éd%odema 50C for a
25 period of from 2-20 hours. Durlglg this period any undesired wafer and

the |i keé02 @y moigiuysy thedike wiiehys esidesd thastn Gep b‘?rPftﬂP?étefiltoa‘fﬁnf tirpgghaking gaps 106

provi degro@&E WR&Bin iR ohthiSr alﬁQﬂgén'ibnE , BRNAE Eask& P NBHR g)a@@ehltmoﬁghlaﬁ%wnat ed in
Fig. 5. w Il be appreciated, er exposure to this t baki ng, the

y
interior of Briavay phgrample only; this %(én eradre @ Eatiadiorican Rt IcVeR gﬁ?’é thed(a$ and t he
cont ai neg2 A& EAREANE Mot HBBers ARGt HBORY b tErhMMture is greater than 150°C for a

25  period of from 2-20 hours. During this period any undesired water and the like, will vaporize
and will escape from the tray through the gaps 106 provided between the ribs 104 in the manner
schematically illustrated in Fig. 5.

As will be appreciated, after exposure to this type of baking, the interior of the tray 102
will be desiccated to an acceptable level and the container arrangement 103 can be removed from

30  the oven. Following the baking, the desiccated container arrangement 103 can be strapped shut
with sufficient force as to press the lid down onto the tray so as to assume the configuration
depicted in Fig. 3. Once the straps 108 (shown in phantom in Fig. 3) are in place the container
arrangement 103 will remain hermetically sealed through the provision of the O-ring 100 and
thus remain desiccated during transport to site wherein the contents thereof will be used in

35  further fabrication/construction operations.



30 the oven. Follow ng the baking, the desiccated container arrangenent 103
can be strapped shut with sufficient force as to press the |lid down onto
the tray wooue$20@ assune the configuration depicted in FPQT/US0)/X2M2e t he
straps 108 (shovvn in phantomin Fig. 3) are in place the container
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suffici er%l}/ it can be strapped shut and permt the remaining cooling to

produce i Sccept abl e negative pressure within the container. 10 The
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dep t furthe ternative Oring configurations which can be consi dered
for Pﬁmt“hg nner described above. In Fig. 8, the gasket or Oring 300
has a f| at t eRigel Sand 9 depisteritiic ﬂltdimlinvé G-rﬂfg@klﬂftkﬁfhtiﬂﬁst\hhlm &Amp estsidared

configuratian_.in a manner Si m' to tpat sho E@ The arrangenent
choun"1 Foregh s et B0 ke el T e beth gD DG 2R e B o0 SRR o ar o 20
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arrange ﬁ?té it is sible.to form st ack f tr ereln t he upper
[ oy boRbTHRRairerarerer B i T ety o b R e 25 hay
only t héefugpfeé viatthesapplietjon bER)rGaPSepar ate cl osure nenber. Th| s type of
arrangenent | S@H mat | d ct.ed. o 10-1 i I SO depi cts
a cycle wher Eﬁrﬁu © ?SF%Q@ f%‘?vejﬁ? of gaskt rmﬁ?ﬂﬁé‘ t léﬁgﬁ}’ ento%
stack of trays wherein the upper tray becomes the lid for the tray immediately therebelow and so
25  that only the upper tray requires a separate closure member. This type of arrangement is
schematically depicted on Figs. 10-12.
Fig. 10 also depicts a cycle wherein the trays 102 are stacked, moved into an oven 110
such as a radiant or convection oven, and baked dry. Following this, the stack can be moved into
a cooling stage 112 wherein they are permitted to cool in desiccated/desiccating conditions.
30  When the temperature of the trays 102 has reduced to an acceptable level, the stack can be
moved to a strapping machine 114 wherein the stack is strapped shut.
Figs, 11 and 12 are enlargements of the portions of the stack of trays enclosed in circles
A and B, and respectively shown the condition of the O-rings in the stack prior entry into the
oven and following strapping. As will be appreciated, the trays 102 which form the stack are
35  each separated by a serpentine shaped O-ring 200 of the type shown in Fig. 7. However, as

made clear hereinabove, it is possible to use any suitably configured O-ring as the gasket

6
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ment i ongd,ARAMRreit ﬁﬁ@re%ﬁl'aﬁ&@@ﬂe e!ehqpty%%ﬁ%%f%dsta%keat e an air/noisture
tight seal. In accordance with this enbodinent, when nmultiple trays are

st abked t ogelt Fesubiijted Hhat even ihpugh te piventiond hpsbern descrited withaefeispeete efy act s as a

lid for kg dub¥: STRBILBHARRT, R Sk tY LVdrdeckh Bife wil hHBlkR yherei n there
wi Il always be one enpty tray on top of the 's_tac%, 15 It is submtted that
even t h&RHIy. Hden parérred Frthithesebpredesaipten ofiderising vaique Faientieed thengshl y a

Lim tedwﬁwmrbeqﬁap@ém%%?%eds Qo invetivelerb, FOexAhile Ale RAGKAGENG Wil |
have little or no difficulty, when equipped with the above description of
devi si ngPtVEHPIeronvEetiemergaditnd oxsma Arlihe copfiners asamet iitadiagsesserily & thar yi ng.
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to convection or radiant ovens and the containers are not |imted

necessafinid theseipfpa ponner fiahey wil heiseyespdstasekipresopnse © appligstioetft s. The
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appended cl ai ns.



7 WO 01/96200 PCT/USOQ 32732 WHAT IS CLAIMED IS: 1. A contai ner
arrangenent for transporting itens in a seal ed desiccated condition,
conpri si MO 0E9200 st tray adapted to receive at | east one PCEUSIB2a32second
tray which is adapted to seat on the first tray in a manner to close the

upper nend of the first tray; a gasket nenber di sposed between the
first a&MM@%?: sai d gasket having a predeterm ned configuration
whi ch: a) separates the first and second trays to the degree that fluid
comuni cation between 10 the interior of the first tray and the amnbi ent
sur r ounti ngs®PROFIRE, Frapgpment foyfnapportinedieps it salef degireated proddieer mi ned
magni t ugenpkigiag: required to deformand flatten the gasket, is applied to the

second tray |n a manner which tends to reduce the di stance between first
and second t#3yttravadaptsd todeserrg et lesst P3p @Al s the interior of the second tray

fromg t he anbi @BdndatyRaRNEE 8dapRE B Bat dh WA INImEntBRGH s8R ufsi¥al to or
greater than the predeterm ned nmagnitude, is applied to the second tray

in a mafRTRFqEitnissE®iices the distance between first and second trays. 2. A

contai ner arj SRS MRbeAGisppdd teBfckMih Mirst b ¥bdhd tMREERE PaskiBaigepnNd tray is
opti onal :3'3/ replaced with a |id nenber. 20 3. A contalner arrangenent as

set forRRistesmied porfigurafip Bk the first and second trays are so shaped and

arranged to Hefart&NBLHR: HH36J6hd Py RENS Bedi RAMARRN conthunida itttk e R f
desjccating an interior of a container arranfgerrent conprising a stack of
S

tra¥l, Bemyriospiige firsbira @ddhegrbigphiuroandings ¢ Boipieicdevienpiftrelcsrdpaniet ween
each traydda¥mind 8laPRifIdB thabreGdiel & defbthCddd PidBerfthe gnrkdiliCaBlisd Hthedcond

configuration, between each of the trays; heating the interior of the stack
of tray&ip2akpesr whishdends & edusathenlistangg ketwesn fott aidhscanddgpes, andonpr essi ng t he

gasket by prggsimi@ichiieselik MéSntbRe of M6 tecsM @y fidn ﬁt@faﬁbﬁmta%ﬁos?ﬁé Gherid to
establish a hernetic seal between each of the trays; and s ra%ptl ng the

trays tBEFetnare 2 magnivds piual B icngesierdhadhpredsdsrapmed nagygvhe. duappbitd ta e t he 30

for pat | RQBorfira® AENHBGIARhIcE rRIBRL the AistAcdBINQE RS afBlecd@itlalls. i n claim 3,
further conprising the step of cooling the stack of trays in a desiccating

envi ronnent before the steps of pressing and strapping. 8 WO 01/ 96200

PCT/ USCY 3273 3ontBinerAriaRicnRd: Rketds# i6 CRirh Mvideih Mt 8&cbfd trBfis BptRhaifzal i ty of

stacked trays conprising the steps
replace)cli with arHPd membgr. P

20 3. A container arrangement as set forth in claim 1, wherein the first and second trays are so

shaped and arranged to as to enable stacking one on the other.

4. A method of desiccating an interior of a container arrangement comprising a stack of
trays, comprising the steps of:

maintaining a predetermined gap between each tray by interposing a gasket which has a

25  predetermined configuration, between each of the trays;

heating the interior of the stack of trays to expel moisture from the interior of the trays;

compressing the gasket by pressing the trays together so as to deform the gasket and to
establish a hermetic seal between each of the trays; and

strapping the trays together thus maintaining the compression of each gasket and the

30 formation of each hermetic seal.

5. A method as set forth in claim 3, further comprising the step of cooling the stack of trays

in a desiccating environment before the steps of pressing and strapping.



of : di sposing a gasket having a predeterm ned shape between each of the
stacked of trays and nmaintaining, using the gasket, a clearance between

t he traysv@uof/fqet ent to permt fluid 5 conmmunication bet weervusev/izmi2eri or of
each of the trays and the anbi ent surroundi ngs; disposing the stack of
trays ip an qve nd -heating the.interior, of. the trays tq .expel noisture
t her ef r m r%ﬁbe\%oﬁd)?flﬁséccgtﬂnﬁ%ﬂl F1oF P %/%lurlahgrﬂflstﬁ‘g‘eg\%@ﬁ CORETERE BHFFRYg t he
stack ief:a manner which presses the stack together and conpress each of

t he gaskets i.n a manner whi ch establ.i shes 10 her i ¢ seal between each
tray 7 A IO e gt MOSE f R HOBI e P UPTHEER DOHBRTEraY THE St op. of
al | owi ngndingntsihimgusofg thd gaales, atceaaned beiween tid @i Coufficiedgtogeinit fident prior to
the step of strapping. 15 S th s set.forth in claimb5, further
corrpsrsi s‘?oﬁlﬁn‘{nﬁcé‘{%‘?@eﬁwg? aﬂé?tﬁ&rgﬂegﬁbﬁigtg?ﬁ@? P %amglgntasuﬁr‘i"ﬁﬁ?%?; the stack of
trays ther ebdibmging the sthchastegt ifaloversaéd WedtihgdheGMBlic of e tAFY BREGRMENT

i ncl udi ng. a Itin nd a tray which is closed by the lid, or a stack of trays
wher ei N85 %ﬁ%?m’tray act as a lid for the next |ower tray, conprising:

20 an O ri ngrehdving theshap 6flr4ye frbin ditsovedarihstrapfignthastiikesl € kafmer &avmiha(rjmunéI 01;]
force bi asi the lid toward the tr i s absent, separate the lid and the
tray an?fesﬁ?sgg? HeekrpgRtEr @&ﬁ?ﬁ‘ﬁfeésaetaflb?ﬁyeb%aﬁ]@%%lﬁ agpnperdighsstablishesde tray and
sur tounieirneticat sibsfheets eschaagl whi ch when the predetermned force is applied
to bias the Iid toward the tray, deform prevent the fluid conmunication,
and enable the Oring to establish a hernetic seal between the lid and the
tray. 25 10. Afeadleetet dsthsie tlafmos, thirttiencadhistig e sedper allowihd e sthapgd porti ons

of the Oring conprise _ribs. which.are formed intermttently along the
| engt h %?ysf%‘g’ognrai‘{‘?ﬁc Hae W?ri}lﬁ?engf’ﬁquto HEFSP AWM he predet ermined force,

separate the lid and the tray and provide gaps through which fluid flowis
CosEht i i 1y SaRIEHaR S R AT R G f HE S ARE e ong.
conpri s& adidrivetle padld dfaags thércichay. essential |y serpentine configurati on which
exist in the Oring before the predetermned force is applied. 9

9. A gasket for use with a container arrangement including a lid and a tray which is closed

by the lid, or a stack of trays wherein each upper tray act as a lid for the next lower tray,

comprising:

20 an O-ring having shaped portions which, when a predetermined amount of force biasing
the 1id toward the tray is absent, separate the lid and the tray and provide fluid communication
between an interior of the tray and surrounding atmosphere, and which when the predetermined

force is applied to bias the lid toward the tray, deform, prevent the fluid communication, and

enable the O-ring to establish a hermetic seal between the lid and the tray.

25 10. A gasket as set forth in claim 9, wherein the shaped portions of the O-ring comprise ribs
which are formed intermittently along the length of the O-ring and which, until deformed by the
predetermined force, separate the 1id and the tray and provide gaps through which fluid flow is

possible.

30 11. A gasket as set forth in claim 9, wherein O-ring has an essentially serpentine
configuration and wherein the shaped portions comprise curved portions of the essentially

serpentine configuration which exist in the O-ring before the predetermined force is applied.



