12 January, 2006 PROTECTI VE SHI PPER REFERENCES TO RELATED APPLI CATI ONS Thi s
application is based upon U.S. Provisional Applicatioh2stanuaryyng006

60/ 305,422 5 and U.S. Uiliity Application filed July 12, 2002, seri al
nunber unknown, with the same inventors and sane title of this

application, both of which are hereby incorporated by reference herein.

FI ELD OF THE | NVENTI ON Thi s invenj S riers for sem conductor
wafers and filmframes, and nore i’Bﬁﬁ‘E&&ﬁl%ﬁﬁeﬂ%es to shippers for

sanme. BACKGROUND OF THE I NVENTION Integrated circuits are manufactured from

sem conductor wafers that are conventlonally round in shape and nmade of
highly brittle silicon. ABDeAPRUICA NGNS ar i ety of

processing st ‘ | HE ni con r_waf 0 i ted
circuit corrpoﬁ@?tta fé 1(%&%93%1?45%@8 %éges 3@ PHgo8? é‘ﬁ%l’q‘r?ﬁgt’“ ﬁgwdi{q 39#@3%3 der
ul t r & cladJ.ScUniityt Applscation filed JulZ 21 3092PpairRNhbdberainkaOWh APitR #id Qfheof the
waf ers as th@é are being rocessed. Each wafer nmay be subJ ected to dozens,

i f not HOXCHYandparee HHe of phis epplisatien dothef whigh ee herehy ipeerparated byt or

cont am natkQRe abdjpestruction of a wafer or reduction in yield is
ever - present throughout the various processing and packagi ng steps.
Particularly during the steps that take place at fabrication facilities,
any mnute particulate can destro the [ nterated circuit on which it
falls. Once the processing st LA N conpl et ed, they are
generaIIy shipped while still in wafer formto a facility that will dice
and éncapsul s s IVENtion relyfpstoerriders don senpeendagion waferaend il franizsabnd inoceli t
on the I ul ate control that takes place during the
pr ocess}fﬁgﬁgtaeigaag&tbg P&Isﬁélrstna‘e‘fé' necessary i n shipping the conpleted
wafers to the facility that dices and packages the individual circuits.
Traditionally, during the processing, storage and shi pping of sem conductor

wafers, the wafers are sBACKGRDEND OPTHE BVVENTION: hei r edges to prevent
any contact, possible danage and contam nation to the faces of the wafers
havi ng the cﬂmtegnatcﬁt t ¢iesueen . ar&V @fimafachRBd C FdeY CkahicdRAIREST BWareRet HaPd are

| arger in scale, nowuyp to 300 mllineters in diameter, the density o

conpdn eﬁgqungorgaé]fytro%d 40 ghape; andrinpde ofr kighlyrbrittle silicon. Such wafers are subjected
to a variety of processing steps in transforming the semiconductor wafer into integrated

circuit components. The various processing steps must be performed under ultra-clean
conditions to minimize the potential of contamination of the wafers as they are being
processed. Each wafer may be subjected to dozens, if not hundreds of steps in its processing
' cycle. The potential for contamination and destruction of a wafer or reduction in yield is
ever-present throughout the various processing and packaging steps. Particularly during the
steps that take place at fabrication facilities, any minute particulate can destroy the integrated
circuit on which it falls. Once the processing steps of the wafers are completed, they are
generally shipped while still in wafer form to a facility that will dice and encapsulate, in

integrated circuit packaging, each individual circuit on the wafer.

The stringent particulate control that takes place during the processing steps is
generally not necessary in shipping the completed wafers to the facility that dices and
packages the individual circuits.

Traditionally, during the processing, storage and shipping of semiconductor wafers,
the wafers are supported and constrained at their edges to prevent any contact, possible
damage and contamination to the faces of the wafers having the circuits thereon.

Even as semiconductor wafers are getting larger in scale, now up to 300 millimeters

in diameter, the density of components is getting significantly greater.
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1 12 January, 2006 Moreover, disks are also are getting thinnerE Eroviding
much thinner conpleted integrated circuit packages. n Odriven,
at least i'n part, by the cellular phone industry that has sought thinner
cell phones. Acconpanying the trend towards |arger, nore dense and thinner
wafers, the wafers 5 are becom ng nore-valuable, nore brittle and nore
easily d ed dur,ing shipnent. . Al though it is possible, desjrable, and
common tlgﬂ;g BTt fli,sk%F M?Fsgq"ﬁ"% HEP’E)?EH‘?%HWP%FE@?‘S‘&‘?WEPOWB il Wiggsaed
the waf eifcudpckisdey e lThisthas bBeH Britl) a6leadtSh ?%,We@@ﬂthlﬁﬁﬁh&éx‘% ifd ]Etﬂiﬁhhas

a e

t hi nner wafers_has proven problemati c due to breakage and mage

waf ers. SPyght thinger eqlephdmesiner nore fragile wafers, enclosures are utilized
whi ch have th rs | al.l tacked on top of one .another a
separ at ed by 3%/08?%% gp%‘g)é#‘? itég%ﬂ%’glﬂqgf’emm?h e &gli’lf‘ﬁ?r. w ,rlg? Reafers

support at lesomingingsre galtybladiree Hrithel £ids ne! dabity ahiaped vy Hipment.
vvafers.dgloam material ., such as urethane, is used to cushion the top and
bot t om oM tAMEhdt Ecmossibles Kesirable, and cemman twoshirethicker mpfiere dn enclpsadesontainérs m
franes. | p L lar to the wafersg and prat.ected
duri ng tdrl;g&ﬁg%{cl)ird tr% J@@%e%%gmogféﬁ%ﬁy E.le trrtlh ﬁgfeéirgg%alfsfrfgeﬁuﬁ?%a%ﬁlg?l @'s @Hpi‘he

U. S. PattbimneNgafehs 5 $rovdech grobleinatic dit to Shesiclge 586 dansgvahednrihat has a
base, upright,  sidewalls defining a circular pocket, wafer dividers and a
cover that cohB$ d¥wiheathinnen aergi fiagile wefoss hanslosures rase priiged pyitch thave the

di sclhosgafars CRAMANE! I ) ' i ' nelosure | i ped by
a cooki eEl t isn-l i Il?g t%?{a%gtcin\(,:\ﬁ) o(%ft (gl?%lgéﬂ# %v#rq\é\@gg%g)eid@mﬁgg# %fulfag’ﬁr ?‘Fg?‘géﬁ%nd
utili zi rsheed roiteriall &Phuspithetshppert 66 amhbeifenin Busdjcent Maferannd Heegitirevlagk oa!

56 interspersed between the wafer 58, Referring to FIGS. 2 and 3, another
waf er sRTPTEr %P?nd?%tﬁrl"gswg@é urethansnisised frecushiondhetopaaddiotto efthastarkier s

t her ebet Ween-Su-EHisﬁiﬂﬁ@fseéarﬁglk&%rcd%g%aggb@ﬁﬁcﬁge el filarh?so %ﬁeﬁlm gg_ NEe

base and top cover ‘are Injection ave circular 'shaped an

axi al | yPaekeged gimitpr so theovafemlandpndtectsd @dringitramspoliase conponent. Sinilarly,

the top cover~h axi.ally- extending circuylar, stryctural penbers 64 and

r adi gl ly ext &t CPFBE‘%é“t‘H rﬁ‘l“?gr bsr'éfféeied IQXIiJ%r ﬁ)?t.eml'ﬁ@sé’ssst:*a?dl!itﬁgrﬂﬂaf er
shi pper $.iirdisclogesch thRRineRHARhhY 2 haed L8 oht Q@&P&lfsadelﬁ}‘l'#?ﬁ‘ t

Thus, neans for opening and cl ogi ng’sugc%h‘cont al ners " stggglﬂglgf)%c%rﬁgﬁy

and r odbtiderapnda gpyer slint somgs dowp andrthreadingly afiaches tsthemlase.be i ntuitive as

wel |l as si rrplF?G i“?lcijscloses a conventional wafer carrier in which the enclosure is defined by a

cookie tin-like plastic container having a bottom 50, a top lid 52, and utilizing a circular

) urethane foam bottom cushion 54, and sheet material 56 interspersed between the wafer 58.
Referring to FIGS. 2 and 3, another wafer shipper is disclosed for shipping the
stacked wafers with dividers therebetween. This wafer shipper has a base 60 and a top cover
62. The base and top cover are injection molded and have circular shaped and axially-
extending structural members 64 in the base component. Similarly, the top cover has axially-
extending circular structural members 64 and radially extending ribs 66 that also project

axially.

These stacking wafer shippers may be either manually handled, robotically handled or
both. Thus, means for opening and closing such containers must be both manually and
robotically operable, and for manual pufposes should be intuitive as well as simple, and
reliable and quick. Various means are known for latching such wafer shippers. These
include threads, such as shown in prior art FIG. 1, or a snap-on seal as shown in prior art

FIGS. 2-3. Other means for latching include



reliable and qui ck. Various neans are known for |atchi ng such waf er

shi ppers. These include threads, such as shown in pr a 08 or a
snap-on seal as shown in-prior art  FIGS. 2-3. Oher neans for |atching
include 2 12 January, 2006 the enbodi ment of prior art FIG 4, with

axi ally-projecting spring | atches as di scussed hereinbel ow. WAfer shippers
t hat use,the .t ht eaded.engage s are _awkward and_ subject to m salignnent
and i np(rat(})lﬁeetm%ﬂ e ngh P ’St%ﬁ‘an?ﬂEig‘lwé{‘f‘g‘r a§‘\lglﬂb';9é?1§°%gs SRIng, lafphssags discussed
symet r ilxadinbdlown at | east two planes, and therefore, there are typically
four different options in assenbling a top cover to a bottom cover.
However, conv¥afarosappess ithat use thehitlppeded gagegealehls areqawkeatdhand subject ap

cover b | I.fic origentation_for. proper latching. U S,
pat ot KRR R Gt I BropBERlichieRt ShiiGhe BRge Sbinkribfanl  phessg Hrmmetical
convént iinngleastshionfiates] &Rl thetdfgreathertd dry 1RIEARMORE ATRIEM BptiBhE HESs@Rbling a
utilizi ngpa double wall to define the pocket for the stack of wafer

carri er 40P &ay<d todwttemyegver.t Flopenes somentienalpstoriayt shigpesp geredallyt tequiravetiak

sect i O”Qhé"fbg%vé’{l?e dggémgl%&%Fg&%ﬁfﬁ%‘%@%ﬁe%%%{%é}éﬁ? L.ng fromthe base.

This configuration appears w pported thin walls

support ed onlY.SaPatehe Ndah E9%,068 K eenfs, 20@1.] ﬁis@io@eﬁﬁﬁ&h&ayp@ 'bf cPentional
concentrjc aré%fn ement, of the thin walls makes any such deformation

vi si bl y SaiFper ngEiybustiending swang latehestand wilizing ardoublebwall rterlefine rthy
nel Pt O podRl Tt S8 of WRRF barflrd. il 9BLERNEIN OB LRl e TN St el

fromtop _cover structure to I Nl ng
| at ch etvodvatbsectmmewrhich dfé Got 4ttacheyl HeqRy aidther SiteREfig idrh tBE BHse. T his

illustrated by.gap G Such. | oading,.of the wafer shipper also can cause the
def or maf?f %/t“ghgppeéfsh@r %M% H%a‘fld% risHRpasted: thin walle suppastedsarde ot e out
of Posi biio (ER¥15H Bk Y| defntiien - ; & §0fk S in
seating vvher? pl aced on a m;?c |ne8?n@%%§§g§n%§%%%%§fe& ?r’gp{eglﬁmc‘gﬁﬁso@a%%sed
i n part apy sueh deferhatiati migibdpagparentn Thel dabisle sidewae! in Ehis tphior aft drsddimeht
configurati,on of. t.he fer shipper. It would be desirable to provide
suffici ehY hSPPr Goselpte ‘ﬁl‘?FC{ H%P%AQE thyt top foKen frpma dizes| pyamunication Ervémopww

di st or t kpwct@edo BRWIDdefMRhE eShafet podier! d be highly desirable to provide a
wafer carrier that has indicating nmeans therein to prevent such an

over | oaded c&hdhe ilaieh embedimeihishewn riot BIG.o4, laay cleparatibh ppess witlyotta® as
stunt edi]ﬂ@ﬁ-ﬁ%&i %ythStG.aétllc%\l\fogcrﬁ%gvc\)@fﬂ?erwafer shipper also can cause the deformation of the

otherwise planar corners of the base to be stressed out of position, causing wobbling when

' placed on a planar surface and error in seating when placed on a machine interface. Such
deformation can be caused in part by an overloading condition and also in part by the
structural configuration of the wafer shipper.

It would be desirable to provide sufficient structure in the base of such wafer shipper
to prevent such distortion and bowing. Moreover, it would be highly desirable to provide a
wafer carrier that has indicating means therein to prevent such an overloaded condition.

Other minimal rotation latched shippers may use stunted threads that allow the wafer
carrier to be rotated less than 30° to accomplish the latching. Such wafer carrier has the
difficultly of requiring relatively precise angular positioning for initial placement of the top

cover on the base before said rotation.

Other embodiments may use axially-projecting double thin walls. Such embodiments
provide double sidewalls are connected at the ends of each segment. Thus, four separate wall

portions are defined, all of which are distinct from one another and




carrier to be rotated less than 30 to acconplish the | atching. waf er
carrier has the difficultly of requiring relatively r
positioning for initial placenent of the top cover on the base before said

rotation. Ot her enbodi ments nmay use axially-projecting double thin walls.
Such enbodi ments provide double sidewalls are connected at the ends of

each segnentintedbith iR WaseS ADR Bttke mhhcm]g%&ioaasym&@co@lﬁédt Q&G ofdhd padtk ophi Ch
are distinct fromone another and 3 3.2 January, 2006 integral W|th t he

base. Due t dhinrédersl segpanty apgtifeet isrpact Waw e hetreeaveryih ragsmihge farice of of
thin si dem'shcl?ﬁ@%ﬂfs&l f?mﬁiﬂ{eq cdv@Pﬁ’l%u p'sﬁ&’c&{he&tli}% ]}og@ongq i Wil Il fignsmit

the force of such Dbl ow direct fromt e top cov roug connecti ng
portions to teheoveedlerhas fephires confpured oenubal whicthmey cmgm ﬁgpm!cm*ki gured as

nubs, whisch may BHAAAT %11}%%%8&’&9{3% thevafiiid gn{%'ré l¥e’.reu? L Emj’&klgr?%ﬁie Lethe

waf er carrlers her el I 'on nol I al s,
for exanpl eﬂlqmbgipa’tmm]dteim f&mdanmhepmﬂpmlonﬁma: Smshehexmloplasﬁdmatemleqﬁerre

structure such. as, Il ann In that these shippers do
not have t h&WEY 3%°mr5?‘fc caﬁlngfgnf%ﬁf"?egﬁfo g’ﬂ that are necessary for
carriers in the I:abaapﬂm@eeslﬁpmgs do\tlot DIVEEIE severe partidglhte ABSISBINES it heave 10
hernetic sealln% l.Ln fact, .su ffrqaI(:}Lermeti.c sealing is.inimcal to robotic

handl i ng and°%5%y MnGFEPeTh AR PIOGESSING | YITPRMENteit 55 AR HECSHY &9 B&Yshg of

the shi pper femtit lséalingt Ih Fack,EREK héretic E&hh?‘{semiﬂ‘i@all b rdtid aandgiR@Raghe t Op
cover and the ba eto prOV|de t he best sea characteristics_ possible.

Mor eover, i fapualpgpiling.cnecifieallyithaonsaing apd ClP@H&E&“’aﬁ‘VP%W YLt impstagtyr s

al ong one ofp hi\R Mk dRAdeShdrRt&! RALAEvArNRmACHE MaksS tPprovie theMbesiOMElingOr t he
base. 15 These types of containers nay be utilized once and thrown away, or

may be recHRANSETIANS Reesiblez dprenyeriibis dmpertastto eliminge ghredhee pwdwiring B pped
in such CO”B&hﬁeaﬁoﬁlg%ﬂQ of 1€ sRiEwh ?@iﬁﬁ %ﬁé Hl%’coxlnters of tlthp boveBORE Bk, T O

reduce the manufacturi ng cost o I ppers to as reat as extent as
possi bl & consi sthest tygies Iof tdeatanietieman deegdiaed ovtva ek theows vy, oAmMmpste

i npor t ant Cgégtﬂgdt ﬁﬁ'uﬂlk&i Rl d@é‘iﬂne‘@a Fftrhm?gi]f e Er{o uét%ﬁ:gﬁ%ﬁ%l%ﬁgl &on 1{1(8% ganl S

that 20 the pers provi rot c
t he transpob4 aﬁlnmnseﬂ'ﬁllm, itsh etrllk impoyrtacotogeditce dfe rdamx&ctunngp:asxtofmhet sﬂn]iplazs

o er S, | O GRIL RsP et SR Bl AR s BReL ssﬁ;ge
to the wafers pat ln&n@lt m’fpeﬂaitrtharacterlstlc of such wafer sh1ppers for stackable wafers is that
20  the shippers provide protection from damage due to shock during the transportation. This
shock may consist of direct impact with the shipper’s top cover or base, or consist of
jarring of the entire shipper package. In either case, it is important to provide protection
from damage to the wafers packed therein.

Moreover, it is important that such wafer shippers provide latching means of high

25  integrity that do not inadvertently open during shipment or handling; for example, when a
shipper is inadvertently dropped.

Such shippers are typically drop tested to determine the overall integrity of the
shipper. Upon such dropping, unlatching, breakage of the shipper or damage to the wafers
constitutes a failure. The impact during dropping, including drop testing, creates shear,

30 compressive and torsional forces on the shipper components. The shipper, including the
latches, must withstand combinations of these forces when loaded.

These shippers rely heavily upon the separation of materials between wafers or
frames, which may be polyethylene sheet material with carbon providing a static

dissipative characteristic, polyurethane foam, or other suitable, flexible thin sheet material.
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Moreover, it is inportant that such wafer shippers provide | atching neans
of high 25 integrity that do not inadvertently open M%—%Q@ét or
handl i ng; for exanple, when a shipper is inadvertently dropped. Such

shi ppers are typically drop tested to determ ne the overall integrity -of
the shipper. Upon such droppi ng, unlatching, breakage of the shipper or
damage to th | | r

i ncl udi ng drg ] fl ng]&g%?'gar{lée%ﬁaz ctz@&qn%%r%ﬁ?é@@%ﬂﬁ“t%% \gﬁllgt%of or ces
on the shi ppmlweﬁhméqatrs thaThge cglhpppeeble i Fhel esdnmgsszmlety ofathehleam faeititates
withstand coppingld 9Bl shiBSeof LRSS ISR AAAIcGinoll SPRCF RLPRELS hikY
heavi |y upon®the“separati on of naterl rames

may be pol yetmighieble dikeeionnattbe mactkewm o baw lmnnypmfms dmd/gr :howtmﬂ;thpaddmg

di ssi pati ech cteristi r ather suitable, flexible
Thin Sheet b GURTH Sherfprady R peSlan 3R Bper) Mbreier Shetiine ek e or e o

pl aced on thﬁullhoﬁd, offwafets draipfoaih Iiakiemgtcaﬁ;ldn\mbxl arbefafelﬁehlppﬁb,ymﬂe:tuhaﬂehdseam
that is conpressihle. e conpressibilit f the f aC|I| tes acki ng
L var i abl o MEDACHSE Ralhe PERI Loy (U ARG JBOT WA Chfiel SR o
undesi rabl e #hidsss bedel ThistRWiINEEMPAS @Iy ASude@ gap %t%@xytw}%(ﬁfeﬁﬂﬂlbaﬁe f8ueh much
padding 5 material is appropriate for a artlcul ar shi pper. Moreover,

i nserting ext®®ds yisuallyundgsupbly, m?)hﬂ’rP“FjBéBath‘b’Fy Wdﬁ“é?@‘%ﬁﬁ’&“f’é%cﬁ%?ﬂa? 489 can,

i n priorj@r tmyefuetheSITRRBE StedY b i lcahithMed NPHE 1m¥§ﬁctt Br bk "&asif ble&ige

di agonal coners, cause distortion and/or bowi ng of the top cover an /or
base. This UU\HPL?Q’ 8y actually cause a gap between the top cover and base.
Such a gap is vipyal ation
of the contents, aﬁlgSh%’pﬁgggﬁurﬁke(% gg?)ef%a?ﬁ?ﬁgtﬂ?rn é:g?’%%ﬁ%‘?at' rgﬁg%%?ner
during i rrpacqccmratétmte kndes agsnal gmpre dikatge Known pribanatt wafeg carriersttage plovidpér i s
under packed W {4 %@Jﬂtﬁ{ce %hﬁémﬁgﬁﬁlé}.g \Aﬁﬁéﬁl ealra Qrc?fa %&ea%mfe‘?"& fced?t
limts under nor carriers have
provi ded3s ncthuclawd;y wis@ sthonnm for prclading fsydunity uanthapmﬁ:rpr |Sahéarbanigestarkcd oam
and waf er stae 15 t kne ChIS timal for ovidin ecurity to
the wafors. ‘Gih Sg‘eRP?rS “’“{hﬁ%‘ﬂsf"’ﬁé o“n’éﬂw (apgr gﬂﬁ"’“ﬁ‘é"r ST hRERLOTR e“ée"c‘%% t he
di agonal | y appdsintig: mamﬁmﬁymm: prpmtlthhesideamfmmppet @vhmm thendhiyget dully

Voatod o s gk 1 0Bl sheifbadidinheBtatet BB ol Mhipes dit e el 'Y

I nadequat el yprovided structural means to the base and top cover to provide rigidity and minimize said

20  bowing and gaps at the interface.

SUMMARY OF THE INVENTION

A protective shipper comprises a cover and a base that are held together by a

latching member. The base is configurable to retain and protect semiconductor wafers or

25  film frames with wafers within a storage pocket. The base comprises an upwardly
extending latching member with a hook portion having a downward engagement surface

and a support wall that defines a storage pocket. The latching member has a primary
forward and rearward flexing direction. The cover encloses the storage pocket. One or

both of the cover may receive recesses for gripability. The cover has a latching aperture

30  for each latching member . A hook portion bearing surface is positioned at one end of
each of the latching apertures for engaging the engagement surface of the hook portion
whereby when the hook portion is engaged with the bearing surface the cover is latched to

the base. The latch member and aperture configured to bias the hook portion to move

forward to be in an engagement and latched position with the hook portion bearing

5



provided structural neans to the base and top cover tg ﬁrovi de iﬁ@é dity and
mnimze said 20 bow ng and gaps at the interface. S

| NVENTI ON A protective shipper conprises a cover and a base that are held
together by a |atching nenber. The base is configurable to retain and
protect sem conductor wafers or 25 filmfranes with wafers within a
storage POCkEkfacd NGnb e FRABE SESLAir MIEAWLHIEACH RY Ikl eBRRCT

wi th a hook portlon aving a downward engagenent surface and a support

wal | that dehémess fzomtthe sgeerpobiicetpertifeehisat dhistrigeioneired thadlow theilptghipe
forward and %/az{l dj r St Ynogle
pocket. One 1’{18% ﬁ II'01‘0 Eﬁg(%go@eﬁg%a%%%l e?@‘ggﬁg‘%aebgggisé}?@?méﬁe%a%l lity. The
cover has a H@mwsm@caqmﬂrtbummt&@ tlia)latc:hatlbmitwmc Hihn gparindblaving asehonglegiont i on
beari ng rface RO ioped at one end f I ' tures
for engaagl.lngoflﬁec fé%e#‘e?nﬁrsgﬁr %ncg ofnnF? o%%ﬁgtg‘?to ggvﬂ%?%gn&\?\ﬂgﬁﬁ
hook porti onmémbee Aagagadverubltanitially kiemtliyrrgamrdl}.amea pladefmod pathits dilsraigegﬂaﬁe t o

t he base. The Jatc e ertur i gur d 0.bi.as the hook rtion
o v f ok BORPTBE e, A GHERGE e G PR ateBAS PR (e (RAPHES hook
portion beardpaging whereBa B¢ Hookddfonshas infuved aﬁkheleﬁﬁédczhstmawrammmhé firstn t he
rearward directiqgn for un]atching the |atcg e]% fro the c alﬁﬁ The
aperture hade@oy thediook @gTtioR cannod gnove repry 3 yttﬁé’“Feélt I"ﬁeﬁﬁ‘ b ard B detil ok

portion 0 HRMbek dhfoflbk Yinfitdhe® Bl £pRBIEd HnitBbinent BRAfidEFGon 1ORinghefirst
bearing surface and to maintain the | atched position. The aperture having a

second regi chsemsainwidth apd et secereregionshavingg sesond eagaﬂa‘i“?‘ﬁvbé’éthp kg Prstt ed
openi ng WhereabibofBf »L,ﬂh]cbem%gf{;gérthw&k IR o pg%mmt i, THE SRiphdrYof f the

rearwardly on predefi ned to di seng hook portion W th
engagenment Pustridevention thapht mapwiend in hrmgdgﬁﬂpaﬂe ofiprodusiegifilng fame pecksher eby
I f the hook ce laterally in the first
region the r?ggﬁﬁ%gp?@%ﬁb@%%ﬁﬁ@@g%ﬁﬁg}mﬁz‘g‘?‘% enter the second region
and t he Ibat ch 10Ankmbmrandaadmmttagg@fmaﬂtlaul@hedbodlmeras pf@wmeet:lorenﬁ@dnmm t he
first regio avin nt WI regi on having
a second engrﬁlzfg]earl%%lrll andétaﬁﬁmg HFQ’?‘? St pé?\“% recgﬁsgﬁ(;&ﬁﬂ%ﬁgé}gg | ar ger than

t he second engagénfarthervicaibie. aniflaévmmgppépamtulaﬂmnboﬂmﬂrm thaingattioons thayy be
manuf act ure

Pocker by e ime Pt ARt it ChET HhorR Saptradctd BB fBlohesTeaflre'! ©

horizontal component of movement within the substantially T-shaped aperture to release.

20 A further feature and advantage of particular embodiments of the invention is that
the shipper can be configured to retain film frames, semiconductor wafers or a
combination thereof.

A further feature and advantage of particular embodiments of the invention is that
the shipper can be produced according to film frame, wafer stack or combination

25  configurations on the same machinery.

A further feature and advantage of particular embodiments of the present invention
is to overcome disadvantages present in the prior art.

Further features and advantages of particular embodiments of the invention will
become apparent to those skilled in the art through the descriptions, claims and the figures

30  herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a prior art wafer carrier for carrying a stack of

wafers.



15 A feature and advantage of particul ar enbodi nents gg;¢hei|ﬂé§§éon Is to
I nprove the handling and stacking of shippers by pr a d
portions therein. A further feature and advantage of particul ar enbodi nents
of the invention is that the shipper is less likely to rel ease when shock
I's introduced because the latches require a horizontal conponent of

movenent within the substantially T-shaped aperture to rel ease. 20 A~
further feat Q. Zide persrastisgeicyf ofiphase ofih price st vdifereatrisrof the invention is

that the shippes ' tog retain filmframes,. sem conductor

wafers or a T@%h%llsﬁagﬁ?r%ﬁecﬁ ﬁgr’fg’g(%feag\w Niatd ﬁre%%%%rt#ewgﬁrac%ant age of

particul ar eFGdine At geregfectineviewveni ';pﬁiﬂr lapt Whfet cartiBLilRBirRES béRIhgbQability
er

produced according to filmfrane, wa stack or conbination 25
confi gutsit¥Sons on the sane machinery. A further feature and advantage of

particul ar enipgdi t : \ i | §y: e :
di sadvant ageg@%r gsqgnrhtﬁ?rgéﬁc ‘2‘?6’%“5??3‘1‘? bgﬁﬁrﬁ% r?gﬁwf’ e%?ﬁfgésg&a%tgagﬁgaa}f%ggt of
parti cubesording telamembedinfent bfthe presaitiianentidn. becone apparent to those

skilled in t art .through the descriptions, clains_and the figures 30
herein. BRI EE?%Eédﬁ BTPERPRSEVE HECHRANIREDHE ot 8 Walen SHEPEH ACEPRANG, iR \ihf  a

pri or aélhb&@iﬂ)fé’htBﬁfl{eip?éseﬁﬂhv&ﬂ¥oh}’i ng a stack of wafers. 6 12 January, 2006
FIG 2 is a perspective view of a base of a prior art wafer carrier. FIG

3 is a perspfthi VA vi ewpatialaplaapvieevef thé fdnpiianre suppomaivel meordisy toRHnG 4
s a persge(gétivg H ew of a }?rior art wafer carrier illustrating bow ng

st abl | | PYPOPLDEEE of the pegsentigVention. nor snect i ve view of the portions of two
shippers in st@ckbng @l jGRAPHan 3GERT 8F e iR aﬁféb pBRMval adcBRIBY €5 S
invention. FIG 6 is a I|boer_spf3e.lc_tive vi ew of ?ﬁgr asg}yggﬁa \?vafaecr stln pe%{?l
accor di eigbediment obthp pdésaetinvattionhe present invention. FIG 7A is a partial

D et “ToCEGe Al KM SR0R SHRPACY 8Fhe HiSP hoedsipPod wall RREGHINE 1o % ' "°
embodiment of the present invention.
FIG. 7D is a partial plan view of the film frame support wall according to an
embodiment of the present invention.
FIG. 7E is a partial plan view of the film frame support wall according to an
embodiment of the present invention.
FIG. 7F is a partial plan view of the film frame support wall according to an
embodiment of the present invention.
| FIG. 7G is a partial plan view of the film frame support wall according to an
embodiment of the present invention.
FIG. 8 is a plan view of the inside of the top of a cover for a shipper according to an
embodiment of the present invention.
FIG. 9 is a side view of a cover for a shipper according to an embodiment of the
present invention.
FIG. 10 1s a plan view of the outside top of a cover for a shipper according to an
embodiment of the present invention.
FIG. 11 is a side view of a cover for a shipper according to an embodiment of the
present invention.
FIG. 12 is a cross-sectional edge view of a cover for a shipper according to an
embodiment of the present invention.

FIG. 13 is a top plan view of a base for a shipper according to an embodiment of the

present invention.




FIG 7B is a partial plan view of the filmfranme support_wall a %di ng to
an enbodi nent of the present invention. FIG 7Cis algeﬁélﬂi!éﬂpéﬁﬂa—vi ew of
the filmframe support wall according to an enbodi nent of the present

invention. FIG 7D is a partial plan view of the filmframe support ﬁ&ﬂel
accordi ng to anFIGbbis meide visw bfie tase&era shippespe¢asding e @n epboginent gL the o)
pl an vi ew of tfle fi|l.mframe support wall according to an enbodi ment of the
present i nPERTTONCPEPRs 7F is a partial plan view of the filmframe support
wal | accordi ng FIG.aI5 isetoadinwak ot talefapaehipper aacwding toran qmbodiment of the
partial plan view of the filmframe support wall according to an

enbodi ment PEFCRYEBIMS ent jnvention. FIG 8 is a plan view of the inside of

the topsof a COpRy. f@is AsigvRPEbf aVasy fhr ngshigpenaccontiig th reembodimeneobthes ent
invention. FIG 9 is a side view of a cover for a shipper according to an

enbodi nment Pvﬁellthé’emﬁﬂlbsent Invention. FIG 10 is a plan view of the outside
top of a cover 15'% 7 Wb RRG-sBR AR LA Viewasf aciube doreshipptr biverding serin
I's a si

i nvention. FIG e view of ‘a cover for a shipper according to an

enmbodi nent embodiment of theqwesent invaieon. FIG 12 is a cross-sectional edge
view of a cover : ' | zﬁ&{ﬂ% afisRl beftd RASIORHn oFfan imfpacp foeae nt
I nvention. Fl GF@]?%@&%@E&&%‘% Vi e &g?ﬁa‘ base for a shipper according to
an enbpgi nent dfiG. 1@ is fpdiegremtof a shipperiip sheafing moyemerdr y, 2006 FIG 14 is a

side view of a for,.a shipper cordiqg. e | i
present inventi%ﬁiﬁ%%m&wgg’%ﬁﬂ%{n\%%ﬁogﬁgég%r a gﬁ{m&grﬁwnt.
according to arpigTReG Fparspeefivé hiew giiecreesss acovrding tom mﬂbﬂi@pntlfzfptﬁ@pmtde

view of a base for a shipper according to an enbodi ment of the
invention.

FIG. 22 is a perspective view of a convertible mold with inserts for converting the

15  mold according to an embodiment of the present invention.
FIG. 23 is a perspective view of the latching member of the base according to an

embodiment of the present invention.
FIG. 24 is a diagram of the latching member engaging the latching aperture according

to an embodiment of the present invention.
20

Copending U.S. Application No. 09/851,499, filed on May 8, 2001, hereby
incorporated by reference, discloses & shock resistant variable load tolerant wafer shipper.
Such wafer shipper uses axially projecting spring latches to seoure said shipper in the closed

25  position,

Referring to FIGS. 5-6, a shipper for protecting semiconductor wafers or film frames
according to embodiments of the present invention is shown. The shipper 100 generally
comprises two cooperating portions, configured as a base 102 and a top cover 104. The top
cover 104 and base 102 meet at an interface 106 and are secured by latch mechanisms 108.

30 The base 102 has a side wall 120, which

extend from a planar portion 114 of the base and define the wafer stack pocket 112. A



present:invention. FIG 17 is a cross-sectional edge v§§m10f a gii for a
enbodi nent of the present i . 18 is a

shi pper “according to an
di agrami-of a | atching mechani sm before introduction of -an inpact force. 10

FIG 19 1s a diagramof a shipper in shearing novenent. FIG 20 is a
di agram of the latching nmechanismof FIG 43 after the shear novenent.

FIG 21 is a perspective view of a recess according to an enbfqdi men&(Hgf t he
present inVﬁbePfBisEbs‘ﬁion@@atiﬂﬁcFoﬁoﬁﬁbsmmmelVi- émcﬁa“%ﬂl%‘l'ﬂfmb @‘Itx m jg%
with inserts for converting, t 5 no aceorsl Naihe wille ' - F o
present i nventsegandphearingmiface E"'ﬂiﬁg’ﬁi’e‘b Vﬂ/gﬁ%’?@w@of t he Iaqt%li.ng ]%egg(?r(elpf
t he base ac%ﬁgdéégpg&yamo Fbast ase. alomihel pabk SYEUFHRFER ingy s a
di agram of the Tatchi ng nmenber engagi n tgg Ia%{hg&gggr‘ture according to
an enbodi nemtoaf 10hepnovide SErPERERL | GrP1I3EY T R PTI ON nR
PRRRRRRRT, -m~$®gﬂ\4@}g5§,§9ﬁs§ﬂﬂ4p%téh%onﬁnﬁké § Béarinp shiface 09y 1B6 loprpyer §48ed on
May 8, 2001, hereby "1 ncorporated by, reference, di Eﬂo eé u@wﬁnﬂf et ant
vari abl e | oagkténds arcand twaf Sids adpe 20- guch waf er eB%g ses aX|Ba l:liy
projecting spring |lat s 1 | 'Qggdagglsﬁdiﬁioelms.edheg oulder
RGHQWF W&%g?‘ﬁrsds‘(’)mﬁs%“éguéﬂ"%p%gﬁ for prot ectﬂirn tﬁ?]'{gt% GGt or
ent” 1 nvention is

posi tion.
wafers or f ijhgifdlasee sn uiiphtsutifaceg! 30) whidhortieratasas ap PUIPHRONFIY
'dses two cooperating portions,

shown. The shipper 100 generally . compri
e X L FE e
102 neejgat an i pkRhdiAe oo ohthedder corsors afthbhased 02 hratatchingi Z:30
The base 102 has a side wall 120 , whjch .extend.kr 0813804dd @ 114
of the baseLstuhinganemhsrs hE2 jesice 3 hoe lﬁ)&%ﬁﬂjﬁa‘ &r%algjrgaanuary. 2“(206
engagement surface 138. The cam surface 136 deflects the latching member 132 when the
fop cover 104 is lowered into the latching position and snaps into place with the surface
138 engaged with fop surface of the top cover 104. Significantly, the latching arm 132 has
a horizontal extending section 142 and a curved portion 144 extending into an elon‘gated
upright portion 146. The horizontal portion 142 reduces the spring constant of the latching

member 132 in the vertical direction by allowing up and down flex of said member 132.
nclude said

15

This compares to conventional wafer carriers with latches that do ‘not i
horizontal member that have a spring constant in the vertical direction that equates fo tlfe
20 spring constant of the material and any flex in the base where it is attached. This
horizontal portion effectively extends the positions where the top cover 102 may bo fixed

in position. Moreover, it softens the downward pull of the top cover toward the base,

which allows greater shock absorption during impaot, such as dropping of the shipper.
- revent damage to the

Said shock absorption can prevent further damage to the wafers and p

25  shipper that would otherwise ocour. ‘
Referring to FIGS. 5, and 8-12, top cover 104 is depicted. The significant features

include a nominal wall 140 that comprises the vast majority of said top cover, including
various stiffening structure 174. The nominal wall may be configured to provide a pocket
176 for a 3-’/3 inch diskette or 2 CD case. The top cover has a periphery 177 that inoluc.iw
an upwardly-extending lip 178 that follows the periphery. Said lip 178 adds to the
structural rigidity and provides a stacking means.

Four planar sidcmllé 175 extend downwardly from the upper lip 178 and, along

with inset comer portions 173, definc a wafer enclosure. The wafer enclosure perimeter
on 171 with apertures

30

\

1.79 is generally squarc in shape. At cach comer 173 is a flange porti
9



floor 116 is positioned at the bottom of the pocket .. The pl portion
114 constitutes a seat and bearing surface for the tof — The si de
wal | 120 extends, around the periphery 170 of the base. Nom nal wall

structures 122 in the pocket floor 116 provide structural rigidity to the
base 102. 5 The planar surface 114, which constitutes a bearing surface for

the Lop COVEl1390G&ueivetd RRAMARRNNT:! NBpols M. In dbifimetioll G iaiduIRL A Y

fromthe planar surface IS a protr ng structure configured as a
shoul der 128.75Tprevidhatdporerver 104 ghat gechighle sigidh evaorvheh tformed frathesudiBhft plidtich
operates as 3%2019@{0?@6 onstraint to the top cover 104, primarily during
| npact or other ssing. 10 Extending fromtw of the four corners of the
base 102 are | at dhe dgchisgriyerieret 348 in lcavarhitdggrerdorbved sn 28 2pprogimatte Tahd@ok

portion 134.mith a camsurface 136 d engagenent surfa 38, [The cam
o f ace 736 T hafs SRR 4 BERr i abfisar®e S50 HRERRT Rt R ol Py

| ower ed i n'é dhe Inﬁckl mdhkliwﬂpg&b?f ﬁ{]wﬂﬂdthsmaﬁ&riﬂﬂhtdﬁtmllﬁtﬁla'n%v}ﬂehabéxrezsm&ace
138 engaged.wi th t syrface of _the taop cover 104. Sigpificant t he

| at ching ar fh figpd, frouet %e RBT: 2Bt bgad eléPﬁﬁa?ﬁ@‘jf@e%ﬁtfaﬂgﬂ%e ek i%ﬂved
portion 144 18xighsiemBer 132 @ngdgefihe REAt B of WY dpSitire 098 hhdiB rdVed intd@he neck

hori zontal portion 142 reduces the spring constant_ of the_ l|latching nenber
132 in the V&M B4 dugite thepmeygmsyt %ﬁwmur.fg%}ﬁﬁaﬁwgdbmn#er%é@ ftheseavgr Mdhber

132.  Thps ecomBp&ifod Q??gﬂﬂﬁg‘Mquﬁhinwr%eSQaﬂé Pftchit¥ fRmbat Khessel hgtngdo not
i nclude said -horizontal nenber that have a s rliggldconstant in the

vertical di fasthed pasitipmes ehipvar BisFIGo 18hdefingd gp i ingvard diection, ofd minecsralens i al
and any fleg,hp i{lgg ! £ BRI 1b the! Gt AUHAGREHion v b)f%flggzs?rlg@ finesRPFIGON

effectively exten e positions ere the top cover e fixed in
position. MM.eover, it softens the downward pull of the top cover toward

the base, whic ter a ti | ng .l rerd as
dr oppi ng of theh%ﬁl%_l%gﬁ? %ig'i% asnr?g%f%%}é 'E%%) ?néﬁpéagcﬁlgnﬁrtg%ﬁ%%aﬁ?rw ﬁlglgr; Ial(famage
t o t he Waf elghingdapertercdds is dhmigged. oThddatclidly ghitpedns tipthwimbssiatshier & se

A NG T T e
maj ority of ergagandndputad el3s. | Disdeusiondl, iy del dupth of ik fuprigtgp@tion C4&ILE thb74.
fi Skt e o bTeggtes 135 Ehe HShEE ke 8 A5k GG dmeneenan: hetRes 30
an upwar dl ybeexgipesvikitetthai the ldiSBeishads Jfoktns dfike Rehinghaéniberaad virypyiea8 adds
to the 20s t rnl{g:}sgrreglat gllllf'f%ll‘eg{ Igggntg;nd?le Ft)cE g\étielgnegsore}nggtu a(;glar}])%. g‘rgfso're, the dimensions

will be described with reference to a maximum value taken at horizontal plane taken at the

height of the engagement surface 138.

The latching aperture 148 defines a first region or head 150 having a depth

dimension a; and a second region 152 configured as a neck having a depth dimension a;.

25  Dimension aj is the sum of a, plus a;. The head defines a width w, and the neck 152 at a
restricted opening into the second region defines a width wi. Dimension w; is greater
than w3 and w; is greater than w, (w,>wy>w). Moreover, a, is greater than d,, which is
greater than al (ay>d»>a;). Dimension d; is also less than a; (d3<a;) and d; is greater than
ds (dy>d3). The cover has a hook portion bearing surface that engages the downwardly

30  facing engagement surface 138 of the hook portion.

Referring to FIGS. 18, 19 and 20, an advantage of the approximately T-shaped
aperture 148 is illustrated. FIG. 18 shows the latching member 132 in the engaged or
latched position. Latching member 132 must receive a substantially purely perpendicular

or backward force L with respect to the aperture to uvrge said member 132 along the

10




Four planar sidewal k 175 extend downwardly fromthe upEer lip 178 and,
along wth inset coner portions 173, define a wafer 2 waf er

encl osure perineter 179 is generally square in shape. At each coner 173 is
a flange portion 171 with apertures 9 12 January, 2006 148 to receive the

| at ch menber 132. Top cover 104, in conjunction with the sidewalls 175,
provi de a towlvdﬁw pdth £ itnttaﬂ:cinscmtegh)lnylsmtgicdmptzwethe\nhhmhmgrpmmésw AHosach

soft plastic I e. The L at chi ng, a £s 14 er 104
are forned |‘?{ a?lr%{a’pog'r 055699l¥u1§£;° Saghyiard component, slﬁg a%H‘é' NS Aé'eéo?l T8 wi dt h
of head 150 etha striksewilhchusathedaeh nmrdiehtcolfae tspkd i:ﬁﬂle ﬁr&hegxmeﬁkmkiﬁenn&e

slightly great.e In w.dth. than wi dth of the latching nmenber 132 where
it extends t%rd(%ﬂ 'i%aqﬂ'etli‘&w“?ﬁi&ﬁead 150 has a width greater than the neck

152. The 5 | at chi g Brerrt)er fot&2 Feip gag@tictd € i@ashigt dordehP AP @OHHIGHatkA8 and
is noved into the nec 1%86‘5@1]152 due to the novenment of cam surface 136
al ong t he urfBPergs 3y "tﬂi’@ a‘lﬁﬁnliﬁleﬁtof”h@rm&?ﬁ i membsr ddgi n§iEndd

l'at chi ng prdnemsSies hbe fbrod FlRhides PRENGZ td shehtl A AREHR MDRith kRp&efesidg on as
shown in FIG, . 18, defined as a forward direction, and npves al on ath P

in a rear wardigl mevssiTshtiyedy imdirsstipn Mhi Serhyslative sevarmimoiie P‘Pn‘@fgﬁ‘% e
lines of FI Ggse R cafed ﬁfc'ﬁlr{égn&ﬁbéql% 1o Aibvanf d%éctlo‘h@ FSMWH{F ._Illﬁgtﬁyh' ng

menber 132 within the at chi aperture 148 is r1llustrated. _
| at chi nd%apdpevifizetortbe pesitipaphpwal itBKS 200 thednembt? 132 dangigt mevesinawerpenticwlansi on

d2 is equal 4@ | J4S, g f %ggpt
surface 138. IDCt%élnglggn d?br "&Eﬁgﬁ%gﬂwﬁé 6qhe upri %’ﬂ{ngptgégﬁgﬁgqg@go he
| at chi ng nervb@tenmmllfﬁhbwﬂlmgdhﬁ myt@wmef thakkippatebitergsis@ntrinded: di mensi on w,

It should be ap th e dine SI.OI’IS of ort I ons_of he l.at chi ng
renber may vary niitBnRakE oF spREpt TrRRuaRT 0ot AEh e & bl T N or
i rregul ar sﬂﬁﬁe&nca'mmwnrlélﬁ SrmxddTIGeﬁmmmppbﬂ l(}d:)maydbscﬁnftgﬁebdvmtd@mam

ref eren tog xidrum val.,ue ta t hori.zontal plane taken, hei ght
of e dngaguRe i (e 55 i TG Sommiglrdolie Saernias & g o
reg :c on or dheadb:ﬂlﬁﬁmhﬂwmﬂlg i dafk Rhipfingedafigitagon, Aldbave SIOE WThhippei 000 152
configured as

contigured g2, BeBSSlh 1SL00, 8 deRU 0L TERS 0000 125 DTS00 58 Lol "

restricted ngmiisg. Thé uppbe waRq00¢h 1he Preddiredehnitogiment WiaGbitindBus gBRSON W2

's greater a diameter only slightly greater than the diameter of the wafers carried therein.

20 In film frame configuration, the base of shipper 100 is provided with a frame
support wall 158 that defines an inner frame pocket 160 and outside region 162. The
frame support wall 158 preferably forms an undulating surface that alternates between
forming an inner circumference 164 and outer circumference 166, as shown in FIGS, 5
and 6. Other configurations of frame support walls may be used without departing from

25  the scope of the present invention.

F1GS. 7A-7G show some of the potential altemative wall 160 configurations
contemplated by the present invention. As illustrated in FIGS 7B, 7C and 7E, the support
wall 158 comprises an inner perimeter 165 and outer perimeter 167. Inner perimeter 165
has a radius ) from a center point 194 of the base 102. Outer perimeter 167 has a radius r;

30 from the center point 194. Dimension 13 is greater than r;. The radius dimensions 1; and 1;
are varied in a repeating pattern to define the respective outer 165 and inmer 167
perimeters.

A further feature of particular embodiments of the present invention is shown in
FIGS. 8-17 and 21. The cover 104 is provided with a plurality of recesses 168 about the

11



than w3 and w3 is greater than w, (wW2>w3>w,). NbreoveE! a2 is géggéer t han
d2, which is greater than -al (a2>d2>a,). D nension L t han a,
(d3<a,) and d2 is greater than d3 (d2>d3). The cover has a hook portion
beari ng surface that engages the domnwar dIy 30 facing engagenent surface
138 of the hook r1;7| on. Referrin 18, 19 and 20,  an advant age of
t he approxi MEFEAET#/&hdBe roesspele ?ré disasseﬂgrqf¢mwgtaﬁ Seapproxinste RRIROHEWE t he

| at chi ng nmendagk silid2bbit thdGerdnBBOEED Of thel BV GhRA. pﬂédeeprbthéf%ﬁhgmldﬁ%?er
132 nust receive a substantially purely perpendi cul ar = or backward force L

Wi th respect8easet e feaisE reqepsss tapd Lat quihes pagitiephyBeer wWithin the oisgpa E the) pregent
January, 2008véabat ety lﬁge Pt Ba}P alh@h@ret:&@ed" g&éﬁo%g 8?.‘3151% ilogl%?Emoﬁrg? ok he

unl at ching process. A force non- per pen
conponent’, sipdepdpf, thp agcessec i theetovemd 0¢.0 The shcogsen |68 eahlerths tarrikne 100iitd be cause

the latch nggher. nd

wi |l not unlat ch S:ﬂgg% BV @pﬁ@% hl&n%ﬁ%ﬁ}fé&ﬁa&ngaﬁ?ég?cgsé%e% ts)g'lnn cflﬁiéeeddw@b t he
shi pper. Fo_rCmGOthmeipmﬂveahﬂpaereria@ conponent and a per pendi cul ar

causes base 102 110 ERSA e P e TPB M S PEYBL R CoPbR A HOMHOT i ch
noves rel at isuefhop dfrm sticomt tartitr MR thabutehcontbidition &f mwamedfﬁxﬁer@freswﬂsesmwg' 104
PG 16105y MOS0 A0t B PR IBS Vot SABLFTH RN il fORbOR A
cannot nove sbd@n@eirﬁ&nchjﬁa\thlﬂfe is Biicht0f bl QRedessSIE St @n U Bt dRsS mm 100.
By preventi e shipper 10Q from unintentionally unlatching, the

prot ection ts BP"SIWI“ sy top o cavRr J Off of & spcond sBippes in Shackesy cméaltraﬁl@ ofhe

particul ar @éé@é%dw%?]@ttﬁm% By 8n bPMRRE 169 féred IRVEE bdVet h@4 afbink ft6E
between FIG,6 5 and FIG 6. "'The shi pper 100 nay be configure to cont a| n 15

ei t her fi | mircregfredha aresrrextends pneprdly of it lenstna pertian of gre rosimetes 138 of Hiswn i n
FIG 6, 191 Bas@(m@' Ratian afa&ﬁﬁ‘@?& mé)ﬂalxmeel?nﬁéy 19@1 [L{rb%%%&ée%z the base

102 of shipper 100 is provid er sup that defines
an inner pocket &gﬂﬂ@ﬁde@ﬁe&ﬁmeﬁlcu}aegmmﬂlmms of the rgeqspbmwemtllls gig@m m t he

pref er red epadisTents i A. OB {AUQYRovidei4n1BY oPthor ABLATILEL )N Yoot paht | y

greater than the di anmet er ers carrred Lherern n fi rane
confi gur at i BAY be heedfasmowdtingting pentifit@®niapdior tnfordetiomirtensa siohas® bas uplsor t

wal | 158 t hahedgt Sitfser 380! Hffitidna AR 0 Ghen 8030 4ifl fedld9 68 ELH20 o482 The
20 guard for preventing forces from being introduced to the cover 104 of a shipper 100 when
the base 102 of said shipper 100 is grasped at recess 168.

A further aspect of the present invention is the method for manufacturing a shipper
wherein the mold is easily adapted to produce shippers for both wafers and film frames.
Referring to FIG. 22, a mold 180 is shown with a lower portion 184 and an upper portion

25 182 that cooperate to form a mold cavity 186. Such a2 mold 180 is shown for molding the
base portion having a mold cavity 186, including a first set of slots 192 or recesses, which
are for forming the frame support wall, and a second set of slots 188 or recesses, which are
for forming the wafer support wall. Plugs or blanks 190 sized to fill or cover the second
set of slots 188 is utilized for converting from, for example, a wafer shipper to a film

30  frame shipper. The methodology of accomplishing comprises insertion of the blanks into
the slots and performing the molding operation.

Although the present invention has been described with reference to preferred

embodiments, workers skilled in the art will recognize changes may be made in form and

detail without departing from the spirit and scope of the invention.

12




frame support wall 158 preferably fornms an undulating E!rface ti&ﬁ
alternates between formng an inner circunference 1 L 6
circunference 166, as shown in FIGS. 5 and 6. O her configurations of
frame support walls may be used w thout departing from 25 the scope of the
present invention. FIGS. 7A-7G show sonme of the potential alternative wall
160 configurations contenplated by the present invention. As illustrated
in FIGS 7B, 7C and 7E, the support wall 158 conprises an inner perimeter
165 and outer perineter 167. Inner perineter 165 has a radius rl froma
center point 194 of the base 102. Quter perinmeter 167 has a radius r2 30
fromthe center point 194. Dinension r2 is greater than r1. The radius
dinmensions r2 and rl1 are varied in a repeating pattern to define the
respective outer 165 and inner 167 perineters. A further feature of
particul ar enbodi nents of the present invention is shown in FIGS. 8-17 and
21. The cover 104 is provided with a plurality of recesses 168 about the

11 12 January, 2006 perineter 170. The recesses 168 are di sposed preferably
at the approxi mate m dpoint of each side about the perineter 170 of the
cover 104. However, other configurations of greater or fewer recesses and
at other positions are within the scope of the present invention. The base
102 may al so be recessed, as shown in FIGS. 16-21, in addition to, or 5

i nstead of, the recessePAGE INEENGIRNALDY LEfeBLAMNSses 168 enabl e the
carriers 100 to be nore easily grasped by either humans or nechani cal

devi ces when vertically stacked with one or nore respective shippers 100.
The top surface of a first shipper is further configured to cooperate with
the bottom surface of a second carrier so that the conbination of stacked
carriers resists shearing 10 novenent. FIG 21 shows base 102 of a first
carrier in alignnment wwth a cover 102 of a second carrier. Cearance is
created by a recess 168 between the bottom of base 102 of a first shipper
and the top of cover 104 of a second shipper in stacked configuration. The
recess 168 is fornmed by an aperture 169 forned in the cover 104 al ong the
peri phery thereof. The aperture extends inwardly of at |east a portion of
the perineter 179 of the 15 base 102. A second aperture 196 may al so be
formed in the perinmeter of the base 102. A further feature of particul ar
enbodi nents of the present invention is shown in
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FIGS. 5, 6, 16 and 21. Tab 172 is provi ded on one or Egr& si des ﬁ{ base
102. Tab 172 may be used for nounting an identificat 2 ormation
means, such as a bar code |abel, on shipper 100. Additionally, the tab,
when aligned with recess 168, serves as a 20 guard for preventing forces
fron1beigIH5F ]98E%ﬁﬁﬁé§#§he cover 104 of a shipper 100 when the base 102
of sai d sh+pper—¥o Sped at recess 168. A further aspect of the
present invention is the nethod for nmanufacturing a shipper _wherein_ the
nmol d i s kasi |4 cadispfedemicopdaeior waters wrombinagion pgtina faskepSwalses. the s anes.
Referriqgmhgmf G 22, anold 180 is showmm with a | ower portion 184 and an
upper portiron 182 that cooperate to forma nold cavity 186. Such a nold
180 is shown for nolding the base portion having a nold cavity 186,

including a first set of slots 192 or recesses, which @re for forni&g t he
r

frame support wal |2 bassdayingacpsitmeter Wih atjegstonpgapppt pall sgteading ypwagdlyy o
for form ng t; # T r n i ful or
cover the Secang e peRieRp Ehd e lhing b R e Xhe Bk R
exanpl e, a wailheideshd ppbastt ancasuppbrinval, fthabesesincipdiag. a Phie ofethbeldl latgiingf

acconplishing copprises.insertion gf the blanks jnto the ots, and, .

SerTor i ng. { HECHURE: M ispEn ATBRED et HOTBHoT AT APEERROT flhcdach ASE Been
described W tRemsiekRNELarl @ar@h@%@ﬁfoﬁ(&teﬁ dipWRAd1s wis Kesispsitibh hednia t he
art will recognize changes nay be nmade in formand detail w thout
departing fr oc%nwrrmaréw fading anghgswepesusface.ne i nvention. 12 12 January, 2006
PAGE | NTENTI ONALLY LEFT BLANK 13 12 January, 2006 WHAT |S CLAIMED IS 1. A
carrier for sem conductor wafers in conbination with a stack of wafers, the
carrier conprisi ngcor hasiaghaporpties Wieh biRh&lonvisidivwall dxeadingQReviBUR@QT t
wal | extending upwardly inside the perineter and defining a storage pocket
cont ai ni ng t hiasige dek Peiphgef. dhe covesdicie diprosable|asqthe basretoserisrsettheaioraget he
base i ncl udi [.F resii i i I BBPB i Ll HeluRgN the
peri meter anglg{fcﬁgegluepcﬁgrrﬂi15\§%Flr{ges§glgw %{Hg%% rreﬁ%lgcrh Bﬁg\ﬁeﬁgnﬁ"g%auprl g%t
portion extendangg spfavedbyreskitmgahd doknwerdty fabingavgagnant surface adjacent to

the latching aperture, each latching aperture positioned between the periphery and
the at least one sidewall and corresponding to the pair of latching members, whereby
when the pair of latching members is engaged with the top cover at the pair of

apertures the cover is latched onto the base,

characterized in that the latching aperture has a first region adjacent the
bearing surface and a second region opposite the bearing surface with a restricted
opening between the first region and the second region, the first region sized to
allow a lateral movement of the latching member, and the latching member
disengageable from the bearing surface in a direction generally perpendicular the

lateral movement into the second region to effect the unlatching of the cover.

2. The combination of claim 1, wherein the latching aperture is generally T-shaped.

3. The combination of claim 1, wherein the storage pocket is configured to retain film

frames, with wafers adhered thereto, therein.
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downwar dl y facing engagenent surface, a cover having _a peripher jth at

| east one sidewall extending downwardly inside the é@i&%ﬁﬁ&?}ﬁé&gcover
bei ng di sposabl e on the base to enclose the storage pocket, the cover
including structure defining a pair of latching apertures each with a
bearing surface for receiving the downmwardly faci ng engagenent surface
adj acent to the latching aperture, each |atching aperture positioned

bet ween the periphery and the at |east one sidewall and corresponding to

the pairgof | ereby. when the ir of latching nenbers is
engaged Fitn f’%ec‘p‘i op e vl}e?tr i?mlmﬂ Wlbeé%/’f’ the Sto%i’ﬁﬁﬁ’f’glfeéés fOfsursdde f?@ml at ched
onto the basesentibaduetosriafad thiefeih RatholhRich ®akfekng aperture has a first

regi on adj acent the bearing surface and a second regi on opposite the
bearing surface with a restricted opening between the first region and the

second reggi 0 w a | ateral. novepent of the

| at chi n gﬁgre mgg}et aﬁngdhﬁtﬁ&n ‘f‘gﬁ‘ﬁphé"’ﬁ%%ﬁe atg??gﬁﬁ%ﬂﬁ’%ﬁé" 31} CAMBIERSS AR QRIS
surface in a prmemtrand apdnssrpetiynere) he ittiee perdmeteh 8nd bbEpHmERY &Ml lnhfnat

t he second rwﬁg (ﬁp effect the unlatchlng of the cover. 2. The conbination

of claim 1, tpiosistict FidHpligpating ina repegngpatieny. T-shaped. 3. The
conbi nation of claim1, wherein the storage pocket is configured to retain
film frames, with wafers adhered thereto, therein. 14 12 January, 2006 4.
The conbi nation of claim1l, wherein the storage pocket is configured to
retain sem conductor wafers therein without filmfranes. 5. The

conbi nation of claim1, wherein the at |east one support wall conprises an
outer perimeter and an inner perineter, the inner perimeter and outer
perinmeter defined by a pattern of two distinct radii alternating in a
repeating pattern. 14A 12 January, 2006 6. The conbination of claimb5,
wherein the base further conprises one or nore wafer support segnents, the
one or nore wafer support segnments defining an inner pocket. 7. The

conbi nation of claim®6, wherein the support wall has a sawtooth
configuration. 8. The conbination of claim1l, wherein the cover further
conpri ses one or nore
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apertures defined in the periphery and extendi ng inmaiglé of th 8 rimeter
of the base, the one or nore apertures aiding in grasg arrier
when stacked vertically upon an adjacent carrier. 9. The conbination of
claiml1, wherein the perineter of the base conprises four sides, and
wherein a tab is disposed at a m dpoint of one or nore of the four sides,

t he tabs6 for]&gce%i%ﬁ Idfﬁfifi cation information. 10, A shipper for

seni conddct or “WaF&PEMEHOR Of flapm Jnihereithe base,sthereompnrisss ppe ommbesseafkenyi ng
a perineter Wsighot sekfRfifs, HROnE SPRREL Wi ! W%E%H o | Y inhdSidg. L he
perimeter and defini %gﬁa storgge pocket irrgils1 e e g‘tstélggg{s"g%lﬁgnesrfﬁﬁg?tt

wall, the base including a pair of resilient |atching nenbers positioned
bet ween the I [pe he support |1 and ing an upright portion
ext endi ng up\/\g% Fgﬁé\n&taﬂgﬁ gf%ﬁlglgk 8’p"§$??’6’nt¥;%é\ﬂ?ﬁ?& ‘é’t&%%ﬁé‘f‘r@?ﬂh eQHigasation: he
at | east one support wall conprising an outer perinmeter and an inner
perimeteé, the, inney perineter and outer perineter defined by a pattern of
two di st¥nct ragFemBinademeat¢laign i whereighecovey fipher eomprisesntearamorer havi ng

a peri pher i . i.dewal | . ext endi ng down dly, inside the
perpi plhgr Y, yt \Qéeae?tg\?/éesrdegig?élb @?g%%&lgegygn%ﬁ%tpﬂ nlﬁgg’?é”ﬁb"l\gﬁé‘? B%Enétﬁé‘l)%tbér age
pocket, the clasesthe oot utinoge @ﬁﬁmﬁswﬁ(ﬁnﬁﬁf brkpiflg 8F tHeQafer Wien salkéd N9

aperture positi onel\tj bet ween the periphery and the at |east one sidewall
and cor r espontiTHEF Y PORENGIacet catrier] east one | at chi ng nenbers. 15 12
January, 2006 11. The shipper of claim 10, wherein, the |atching aperture
defines a first engagenent w dth and a second engagenent width, the first
engageneht wi Bidrdetinafidreofypdain havherdih ehS e nsteHNRE BARMomprNb four dded NE
shi pper of cl aidm 10,. whereip the at |east one support wall "has a sawtooth
confi gur at i orfPdierein adalp isdisnosed aka midpgintiofone or mosnefthe fortsitesythe ¢ats and

a stack of \/vqfnefe@eiﬁr{hejdgﬂ;ﬁd'aﬁ[mgggﬂga{d(ﬁli ng: a base having a perineter with
at | east one support wall extending upwardly inside the perinmeter and

defining a storage pocket with the stack of

10. A shipper for semiconductor wafers or film frames, the shipper comprising:

a base having a perimeter with at least one support wall extending upwardly
inside the perimeter and defining a storage pocket inside the at least one support wall,
the base including a pair of resilient latching members positioned between the
perimeter and the support wall and having an upright portion extending upwardly with
a hook portion having an engagement surface, the at least one support wall
comprising an outer perimeter and an inner perimeter, the inner perimeter and outer

perimeter defined by a pattern of two distinct radii alternating in a repeating pattern;

and

a cover having a periphery with at least one sidewall extending downwardly
inside the periphery, the cover being disposable on the base to enclose the storage
pocket, the cover including structure defining at least one latching aperture positioned

between the periphery and the at least one sidewall and corresponding to one of the at

least one latching members.

15



wafers inside the at | east one support wall, the base jncl udi ng2 | east
one resilient latching nenber positioned between th t he
support wall and having an upright portion extending upwardly with a hook

portion having engagenent surface, the at |east one support wall
conpri silng &dPheosttipper qfe:rhineﬂ@,r wherdinartheé hatehing epértmre elefinehe firsnengagemeniet er

and outer peri defi,ned a pa e f two distinc adi i, alt rnat| ng
in a repeat i} H}? ‘{%rsﬁcongrﬁ?gﬁg h%'v g‘O tﬁ%gralgﬁlﬁgpg,wbdﬂ? 'ri?e'é'@ lprgsi fhag
si dewal | exttﬁggéc@gdeg@g@%ﬁg\bwth nsr de the periphery, the cover being
di sposabl e on the base to enclose the storage pocket, the cover including

structure defm ng at | east one latching aperture positioned between the

east oo T aitentnperetoanen T nabertfofe o PRLEHBRE B8 ok Bfudhah o™

or nore aperdoﬁﬁg&ag.gil ned in the periphery and extending inwardly of the
perineter of the base, the one or nore apertures aiding in grasping of the
carrier when stacked vertically upon an adjacent carri er 14 The

Gepth 1 o pafbRpbee MEREIR SRl PRkeRIRg SR I IET e o]

w dt h di mensofiprisiigi Wherein the di mension d2, is equal to dinension d,
pl us di nension d3, and the at | east one aperture has a wi dth di nmension w2,
a width dinension w3, a depth dinmension a,, and a depth dinension a2 and a

dept h di nensi on a3, e Y. eater
t han di nensi on W3l V\/nvwe]dr éigr? didrl}én:‘lll on v%&%ﬁgragatgag?@?ﬁ S%ﬁ(?t mté‘?%%ﬁ%ﬁé
wher ei n di mensi orupairdlg igridatherpetineter dindeieihing ads?loragétpodtem withi thestacbiefd2 is

greater than dinensjon a,, and erei n di nensi s than di nension
a,. 15. A met hod YHFsinHiRiBs Al e PR SRRPATLR t@ﬁa%ie groludipg ol lesst, PRE or

cover froma basg;caRtaRin gmé’mﬂé Sitidn¥d w@%eﬂhé Rinfetc! HdAGE
t he net hod conpri gsllng the Steps IUISgener al ey i gnlﬁr?g one or nor eB]igat chi ng
menbers with a respkeatd havihgtao hipright ppéot exending upwardly with a hook portion
having engagement surface, the at least one support wall comprising an outer
perimeter and an inner perimeter, the inner perimeter and outer perimeter

defined by a pattern of two distinct radii alternating in a repeating pattern; and

a cover having a periphery with at least one sidewall extending
downwardly inside the periphery, the cover being disposable on the base to
enclose the storage pocket, the cover including structure defining at least one
latching aperture positioned between the periphery and the at least one
sidewall and corresponding to one of the at least one latching members,
characterized in that the cover includes one or more apertures defined in the
periphery and extending inwardly of the perimeter of the base, the one or more
apertures aiding in grasping of the carrier when stacked vertically upon an

adjacent carrier.

14.  The combination of claim 13, wherein the at least one latching member has a depth
dimension d, and a depth dimension d;, a depth dimension d; and a width dimension
w), wherein the dimension d;, 1s equal to dimension d; plus dimension ds, and the at
least one aperture has a width dimension w,, a width dimension w3, a depth dimension

aj, and a depth dimension a; and a depth dimension a3, wherein the
16




abutting a cam surface of the |atching nenber agai nst ige resgegi : ie
| at chi ng apertures; urging an engagi ng portion of ea n i ng
menber through the respective |atching aperture at a portion of the

aperture having a first width so that at |east a portion of the |atching
menber passes through a second smaller width; and contacting the cover to
the base, thereby conpl.eting a | atchi.ng operation.. 16. A nethod of

nmanuf act uring a fi(ﬁlr‘ﬁe?sr‘% lgge'a}eé ap H‘“%WBT‘H’%W‘?’@ mEBsien W e fiatlr e a
waf er carrier, thealiseisiadyGotpeinsdifgnsidits, 54 @eferAhaniReisitt BNehddéin MOT €

bl anks in a nold cavit g{z.a nmold, the mpld cavity _including inner
recesses for form e’?%’i‘ 15 pater IBERIN 1.l SR Yrengiondaiy lesoiher

wal | s, the bl anks gshéisRalal.n the inner recesses; and injecting a hot nolten
plastic into the nold cavity to formthe filmframe «carrier, whereby the
filmframe carrier may be nolded in the sane nold as the wafer carrier. 17
12 January, 2006 Wmedlof R klifinififf uBREh&ANIURLA oMALRRS LOIPLIS Al a2 DasE
having a perineter with nmeans for defining a stgr age pocket an I ncl udi ng
at | east one resi brsssontpigingts pleralityoif wafopoiniatstorgs dobkst Weemethbd compaisinget er
and the neans for ﬂggfe'ggj){;g a storage pocket; and a cover having a periphery
with at | east one sidewall extending downwardly inside the periphery, the
cover being disposable on the base to enclose the neans for defining a

storage pocket, and t | .one latching nenber selectivel .
engageable with a | at %P%l]}églgjﬁn&roél eioﬁgﬁoﬁ%g{éﬂ'f}ﬁ "}eﬁ@e?c‘wg‘r‘f resf?ﬁté‘fgl?tﬁlaf'gv\hen
the at | east one #ettatej ng nenber is engaged with the at | east one
aperture, the cover is latched with respect to the base, characterized in
that the latching aperture has a first region and a second region, the

first region sized to abhitiayw darh sirficabof He AEHRE mehbérRgaindt MerBigegiveenber , and

the latching nen‘qgtghiglgggen ?e%;eabl e fromthe bearing

urging an engaging portion of each of the latching member through the
respective latching aperture at a portion of the aperture having a first width so that
at least a portion of the latching member passes through a second smaller width;

and

contacting the cover to the base, thereby completing a latching operation.

16. A method of manufacturing a film frame carrier in a mold configured to

manufacture a wafer carrier, the method comprising the steps of:

placing one or more blanks in a mold cavity of a2 mold, the mold cavity
including inner recesses for forming inner walls and outer recesses for forming

outer walls, the blanks placed in the inner recesses; and

injecting a hot molten plastic into the mold cavity to form the film frame

carrier,

whereby the film frame carrier may be molded in the same mold as the

wafer carrier.
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r pendi cul ar _the

surface in the first region in a direction generally pe
| ateral novenent into the second region to effect thﬁldﬂﬂaﬂEﬁmaggﬁf

cover. 18. A carrier for senm conductor wafers conpri sing:

perineter with neans for defining a storage pocket and
one resilient |atching nenber positioned between the

peri meter

i ncl ud

ing at

t he

a base having a

| east

and the

means for defining a storaae pocket and a cover having a periphery wth at
t he cover
bei ng di sposable on the base to enclose the neans for defining a storage

| east ohe sidénkicr faseairdn

pocket, characterized in that the cover includes neans for

UCtowakeIRaomnyisingsi de the peri phery,

graspi ng an

adj acent base of an adj Bgemavidgrarpegimesdraciiemicansdbt deflingy a speazctpoekeat auer .

19. The carrier of claim18, wherein_the cover further

engaging the at NEWEMZoAL l¢ast ORF nigsikishb stiching member posi

G

t?oned ?)

perimeter and the means for defining a storage pocket; and

€S nea

ﬂs for

etween the

a cover having a periphery with at least one sidewall extending

downwardly inside the periphery, the cover being disposable on the base to

enclose the means for defining a storage pocket, and the at least one latching

member selectively engageable with a latching aperture included on the cover,

such that when the at least one latching member is engaged with the at least

one aperture, the cover is latched with respect to the base,

characterized in that the latching aperture has a first region and a

second region, the first region sized to allow a lateral movement of the

latching member, and the latching member disengageable from the bearing

surface in the first region in a direction generally perpendicular the lateral

movement into the second region to effect the unlatching of the cover.

18. A carrier for semiconductor wafers comprising:

a base having a perimeter with means for defining a storage pocket and

including at least one resilient latching member positioned between the

perimeter and the means for defining a storage pocket; and

a cover having a periphery with at least one sidewall extending

downwardly inside the periphery, the cover being disposable on the base to

enclose the means for defining a storage pocket, characterized in that the cover

includes means for grasping an adjacent base of an adjacent carrier stacked

vertically upon the cover.

19. The carrier of claim 18, wherein the cover further comprises means for engaging the

at least one laiching member.
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