; e3e0&l oDDE, GLxGBH6HT&I fr00 7 MAR 2003 TRAY FOR BALL TERM NAL | Wﬁﬁﬁ&omj
Cl RCU T Background of the invention Field of the Invention This %
"generally relates to integrated circuits and nore specifically to devices
for the storage and transport of 'such integrated circuits cha ' mmwmy
adder ball termnals. Description of the Invention The storagemmmummmm

| ran* por #adon of semn conductor conponents have becone i nportant 166166
considerationa in the production of elgctronic assenbilies especially as
sem conduct or conponents have matured from i nexpensive, elenmentary circuit
el ements into experBRAY.FORBAL} TERMINALANTEGRATED QIRCUIISPONEents. As

t hese conponents have grown In conplexity, they have becone nore
susceptible to damage from aggikReE fat Gl 6 fluences. such as
mechani cal shack and di scharges ~ el ectrostatic charge.

Consequent |y, thy changes In the transportation, assenbly
and besting pro tronic assenbly production facilities
utilizes Such procedures, when properly inpl nt ed, - now cont ri but e
significantly t dnusption, WP@@EH {IBO %@&deﬁylcyn?aﬁ'? iPO ror
exanple, in ceprfaln circynstances it iLs inportant to transport a conponent
such as an$ Y 49 devices for the sterage; and Banspert of suchdptegratesk o ( he
conponent for delivery to or Insertion into a printed circuit board. "Chip
carrier pr sircuiss sharadtedzed by solder halidiemninals. conponents. "Chip carriers’
an special fluxtures that house and protect |ndividual conmponents, such as
an i ntgrated ci Descliotion of Refitdd@ytdue t o nechani cal 07 MAR ~0~3 2
shock or electrostatic discharge during processing, production, basting and

asserbl y_oper at THISstofag ki GRhEbGHaBbR USRIt BomPbR RIS T CU!

during~t he production process, asauro proper placanerrt al i gnnment of

termnals %a&oﬁﬁwdagna@éﬁggagmﬁgﬂmiémcaonswggoﬁ?e% geard. In

)
Wit

over arcunstances, ‘there e a requlrenen S orage’ and

vui Chout ¢ A8pREAAY o2 AERiEGndlcthr CEReRBRET i MG pin BarBRRAEC, oo
ipn bul k ities. S desi ~
novs. Such SISTARIABN FECH SBTSS 100 Axpantive.ARNaticater Srmeles dioito) |

board. Odter custoners may desire to transport or score such conponents and
t hen t r ansfEpEponeats oAsthese sompaneings bave igsowndn complexity, they havar t hor
tr~rr~:partsdon and testing. |ll~hen this limted requirenment exists, it is
~iif6cult berpmetmore sunseptibiestocdarpage from nhumberafextérngl infldiencesal chip
carriers. ~xanpies of devices that store or carry rnuttipb ssndconduct or
coenponent suchn s moevhianicab shoek aamd Idischiargés of | svcuhmildtet| electrgstatict er s
Patent: 3,468,586 [1869) CGutsche et al. 3,482,682 [1869) Cronkhite.

3, 38" 1, 253 chiwlge/ Dorisequkntly, there have been many changes in the transportation,

assembly and testing procedures that electronic assembly production
facilities utilize. Such procedures, when properly implemented, now

contribute significantly to the success of such electronic assembly facilities.

For example, In certain circumstances it |s important to transport a
cornponent, such as an integrated circuit, pretest it, and provide ready
access to the component for delivery to or insertion into a printed circuit
hoard. "Chip carriers® provide such functions for individual components.
"Ci;ip carrlers® are special fixtures that house and protect individual

coniponents, such as an integrated circuits, from damage due to mechanical

MMV
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3,946, 864 (3976) Hutson. 4,567,142 t'1877y Lechner et al. The foﬂepcMAR 2003
references disclose generally devices for storing sem conductor wafers.

Such wafers, hawevar, do not have terminals that are normally encountered

in finished intagrabed circuits. These trays are not reavitiy adapted to
devices with termnals. However, the fo6ovving US Q7 MAR a03 La~tters

Pat ent di:close devices for the shipnent and transportation of integrated
circuit canpanenb or for circuits ut~sng such integratsd circuit
coanponents: 4,210,243 (1980) MDoweQ 4,729,918 ~ 1988) 8akker. 4,792.042

i 1988) Koelshoek otielectrobtitiGdRch R duriiy pakessing! prbdictibastdetingaina Pat ent
No. 4,2t0,243 to McDowei | diacdosss a tray fi orghol ding int egrgt ed circuit

backages olasbfibly 8pétations. AR chMRR 31dd)'can! SAUGF itabRitell ittt LN @

phrrality of funnel shaped openings eac aving a ey m

portion for Sl S T ays are
di nensi onegugiggt gtﬁ"tgﬁgé?%gig?“}gfl rs%taé}gyg gb&'{%ﬁ%#&?ﬁ%%ﬁt rn of a
second tray, h ested,trays e rned, over, rkages and openi ngs
inthe fl r&"&ﬁ@ f?f‘li'%f'}gn"?‘ﬂl%mi %&%h%w@“ﬁmc% s on the bottom
of the second tray. Arimlimts trnnaverse novenent of the packages set on
the plate when imgthetSirqumstanees. theraymnry ooly be & requiremaent-for dtheat ed
openings. United States Letters Patent No. 4, 725,69t 8 Bakker di sdoses a box
for stari ngturagetanshishipiment of largea nambeys i ofc integrated rcieyitst swd dikecui t s.
The box indudes a material that mninmzes electrostatic accunuiatton and
resuitrnt dolnponsatowithbibtestinyl Foplelample; intdgrited cirbeit slsniticirérsdevi ce.
United States Letters Patent No. 4, ?92g42 to Kaehn et al. discloses a clip
carrier foghipnslich 8ompofbRG tXBisstomers Gh tHulk GuashBtieRS Someé chstomésk t hese

chip carriers for shipnment in bulk) albeit, in a single package. 0 7 MAR
200 Each o lﬁﬂfe Fr-XeTa) &?ﬁgm@h aﬁﬂ% UW ikt I Iﬁﬁf s de
scribes a é‘a~i cgi@orqﬁgggvm a o#ponensrgggg r~ngiraé SI gétoor 'ftﬁ’lat ed range

of sizes, Th rphy p nt cGscloses a tray for,the tyansportation and

st c~r ags o;"g'fm' arrasr Fﬂg@%@eﬁ“& &%ﬁ?’[ t%m‘gﬂ{pr 8488 array
~PGAy i nt eg&at ed circujt conponent typically has a thin planar housing of a
cei ~ant c ofopRapntsAnd thap transferdhe somnepests tnehip satriars pr thelikafor s and
rotated ciro~ritry. Term nal pins extend perpandicuisrly to one planar
surface offurthertmnspestationandtosting: When thisflimitedyoquiremens exists i8c of
colums and rows with an Industry..standard spacing. Currently the spacing
s 0, t inishiifficult to juntifyithai conts oftpurchasibg uindibandiing individyal rchipuar e
inch. PC3A infiigrated drcuit conponents conme in nyriad sizes that am
defined al turviens.i Exatnples of devices thirt sture rucarng niultiph senticondiictofiuare to a
2.5 Inch square) or by the size of the matrix froma 9 x 9 tormnal pin

Matrix 1o gospoents dnSi siinphé déViBe AFY Midtrated'h® tHd foRbWInt Lattirs Patdrts €S

stackabla trays for carrying multiple POA intr~9rated drcult conponents.

Each tray has a lattice fragggm L‘{)ﬁe)dﬁﬁi'sﬂﬁﬁ otlafCrtte storage pocket

areas. Each storage pocket "area conhprises a | ~as~ support that span:
portions of the framework i i NA ribs that engage the
integrated circuit comoneﬁ#’%é?giggggp@ﬁg" pstanding ribs of a given
set constftutes a rectangl S I I on centrjc wth and spaced
fromthe | ocus of other sef%'% 1'%%5?%32?}%’?'%@“ Dependi ng btntinal pins
fromthe housing |ie betyveen_ind] '(ilual ones of the upstanding r~s. These
trays have proven to accom@&t‘@é&ib@?@) HME8ORet ar i sbcs

4,057,142 {1977) Lechner et al.
The foregoing references disclose generally devices for storing
semiconductor wafers. Such wafers, howevar, do not have terminals that
are normally encountered in finished integrated circuits. These trays are not

readily adapted to devices with terminals, However, the following US



~~7 MA ~ ~~'"~'"~ s inherent in such conponent and to satisfy ot FQI? MAR 2003
requi tanmeets inposed by m~. nufacturing proaasses. For exanple, thi's tray

"provides a d' Kect, repeatable correlation between the tray and the term nal
pins. It also protects the term nal pins from damage due to nechani cal
shock during tranxport and provents the accundatioa of an electrostatic
charge on the PGA integrated drcuit conpone~ to avoid a potantfa! discharge
and damage. Integrated circuit manufac®urers now produce an integrated
drcuit parkage called a ball grid stray (BGA~ intoprated drcuit. BGA

| nt egr at od letters’' Patenticisclose devicesctbrothe shipment and rtramepoirtationndf a
plurality of external fien~ninds on one side of that housing. ~aeh extemi
fiermnal GRegyratedcifouit Sdrhpondiits orifar tircditatlizing Sickinitegiated Birait at ed
drcuit packages, the solder ball terminals in w BGA integrated oaeu'rt
padesga ca%&.ﬁ?:ged in a tww dirnensional array. Hows~or, the temi nai
density in a I'ntegrated circuit parkage is many tines (up to 7 or nore

tinws) greater than attaine i i e ircuit packages. The
manuf acturer: of BC~l int eg%aﬁgfbc%@)gg%w@and their cue toners who
assenbl e these packages onto clLrcuj S ve nrol ved a series of

hsndl i ng nqui rsnents that ar @'kégé{%gggé&rga n those associated with PGA
integrated circuit packages. For exanple, solder bail termnals are nore
susceptible to physical darfd92:04h (1988} Keehmat abi ns in PC3r~ integrat ed

circuit packages. Coosequentty both manufacturers and custoners want a

common conponent tray that p5plQR,OF6 (£992)tMurphtyed circuit from physical
and el scbtcal danage. Both want a tray that provides ~D 7 MAR 2~t~a s

repeat aal e posi QriitedSttes haxtdr@PatentNo 4/210)248to McDbwell distidsas # ray to

en hence autonmatad assanbly techni ques. Both want a tray that will store

m-.ritipi4 tﬁ@“f&r’]‘n&ﬂgﬁ %@%ﬁ@&cm%ﬂwaﬂﬁ&%n%r sudink typs ot her

trays to facilitate ransport and storage. However, tha nanufactnurers
and cust OMeyigs wﬁ?’e ' i ' t nust
be met without Q@Xi‘r‘ﬁ ?éﬁlbﬁ?l%ny 0 ?H‘a‘yco %\%’hﬂﬁ‘gﬁt&! E@ec? c~l 1y,

mar n~i actanors wart.tp. t ort A integrated cireyl s in a
"terndnal s Wﬁ‘%%ﬁﬂéﬂf{l%ﬁnéﬁ"\mfgﬁn?ﬂﬁ l'?ﬂ)? %ﬁsfﬁﬁ&‘f’gﬁiﬁ@ﬁgﬁh ally
hortsorrtal end g e sol der ball ienr'na sn on top: of the ho s‘wg. Thi s
"t erni nsl s sgges githe rays pra.dimensioned aq that thetopo ﬁ%*"c"é!’t’ﬁlé the Bd 4

integrated drauit package by tha manufactunr prior to shipnent. Moreover,
sone cust oithe Pottom| oljasecendotray: KWhem the, aestad, Gays: are; turped dVel.er i nal s
up' orientation for initial inspection and prelJm nary basting. However,
nmost useea packiagesmand tapehings int the Goatpome sit with:the*Batportionsdefithieirosi ti on
for robftlcs pick and place when being joined to .s circuit board, in a

't er mi nal s l«isdsron tissbbttom éththedezond thayl: Avimilbmits tranaverse mévementnt al end
the termnals are on the ' bottorn~' of the planar hoc~sing. None of the

prior art %Y%@Qﬂcfdﬁ%ﬁsdﬁm:ﬂn?lhﬁ Whed' thei tfay's shidkeh toscausehémiter ents. I n
(0] e

each it would be necessary t sign separate trays fior each of the

"term nal S #hl "ntariﬂsa&ﬁ?ﬂ. Mn vvn orientations and to ~esd~blish sane
met hodol ogy ﬁ or trans er??*ng e BGA integrated circuit packages

[ nd" i dua=y in ppGeBideiilietstiafs bateflt ol 328, B1BMAREFBREIO0E £B6REION 1 N the
ot her tray. Such a nethodol'ogy 1S not acceptable becaua~e It
storing electronic devices apparently including integrated circuits. The box
includes a material that minimizes electrostatic accumulation and resultant
discharges that could otherwise damage the electronic device.
United States Letters Patent No, 4,792,042 to Koehn et al. discloses
a chip carrier for individual electronic circults. It is possible to stack these

chip carriars for shipment in bulk, albeit, in a single package.



0 7 MAR 20a inti~oduces extra manufacturing tine and costs and
such handling introduces an increased risk of integrated circuiﬂﬂggmagﬁggbua
darnage. Thereforo it is an object of this invention to provide sn
economi cal trayforthe transportstion and *torage of el ectronic conponerrb,
particularly imA grid array Integrated drcuit conmponents. with thv
canponsnt in either of ~wa ortentattons. Anotfier object of this invention
is to provide a tray for storing and trgnspordnp etectronfc cortrpanents,
parHcuiariy bad grid array inbgratsd drc:uit conponents, that accurately
positions the corgahedt theefotegoing! McDovidll, Bakker AR8KsdliiP et allipatenes t her of
two orienbtlans. Another object of this invention is bo provide a tray for
storing and Lilal ' td ' rid
J{)%HBSPQ dokied £6 Gisé W?Git ﬁggﬁgrﬂﬁﬂﬁ(% ?lﬁgfe élﬂ%ﬁ%%& lr&ﬁ;.g.

array inte9ra rcuit component, otects ter S emamrati ng
from such co t Selr - du contact A he tr or other
devices in eﬁ%&oWﬁW&ﬁoﬁ%’ @hﬁg\ggﬂ{,ﬁ%h{msgg%m{l obj ect
of this tnventton is to ovide a tray, for storing end trapspqorting halt
grid array iﬁ%’@@’a?éﬂ“c?’?‘iﬂf’?vgﬂm circyig componepts, o gdd arayne si de
of a planar housing that stab~'~s the position of such conponents both when

t he ter m nal{PGAldntegrated circult cpmponent dypically has asbioplanachousing ofa Yet

onot her object of thb invention is to provide stackable trays for storing
and trensporceramichar lotheri thaterial\for congamingl acsemicondoctor sutistiate and 7 VAR
2~~~ s which each tray can carry the conponents in either of two

ori ent at i ongela¥ed citéuitry, Teahinal pingjexténdperpendiculdytoions plandrsufaces de a
tray systemwth identical stackeble trays for storing and transporting

bal | grid argfaye ih%&lgﬁf et pifdMN 84 airdly OF thathikOf coldihAs ahat D
ed handl 1 ng techni ques Y

rnanual and aut omat by allTowi ng the stacked tray and

conponent x qggﬁ rel sml:; | etéw }m E#f‘ﬂ ' n
accordance \?VIB% |tsmiiﬁ4\’/£snt?fon, a.LJt'ng&&Pgr S o‘r}fﬂg a.ﬁ ra&ypg'ﬁtsilnﬁg
Integrated cirguit ognponen har ac lzed a _thin plapar ~ sing and
pku~~ty of t'@n&fﬁ mng‘naﬁ'ﬁ sﬁﬁ@%}"&w&ﬁ@%ﬂﬁ Bﬁ‘?‘rﬁﬂpg spnffhrrMork t hat
di nes a storage pocket area for the conponent A figst support carried by

t he franemﬂ%‘%ﬂap?aeéf?ﬁ? iGOMPanants,  Gome . myglad: sizes; fieo (ﬂ?g"gﬁde at
the | nte~ra#ed circuit conponent. A second support carried by said
framewor k d@itomnativelysby theisiza af the houging from & 1 inghy squase te @ 2.8dneh st
support plane for engaging the other side of an Integrated circuit
conmponent Tisquaea) onby the sizeifithe matdxifram 3 8 x9 dexminabpin matixtoaRSi r cui t
conmponent in a first orientation with the first support plane above the

second suppor25 pératinalopia matsix}.cond orientation with the first support plane
bel ow t he second support pfar~e. The franework sta~zls the position of the

i ntegrated circuiThe Murphypatent diselises stackabieitraysTor Canying aiuitiplePaA t h

anot her aspect of this invention, a tray systemfor storing a plurality

bal | grid aehigratid Wrcaitcsbmpbhistit. CEFERGHY hasf IeiRs frhitbiwot g Cond

trays. Each inte9ratad circuit conponent has a planar housing and an array
R L T L
a base support that spans portions of the framework and includes
upstanding ribs that engage the integrated circuit component. The locus of
the upstanding ribs of a given set constitutes a rectangle or square that Is
con centric with and spaced from the locus of other sets of upstanding ribs.
Depending terminal pins from the housing lie between individual ones of the
upstanding ribs.

These trays have proven to accommodate various characteristics



0O 7 MAR 2(ifl~ 8 supports. The franmework defines a storage pocket_ area fior
oath integrated cira:uit conponent and | oc~rtes each integrated (OQJMAR Zﬁﬁ‘;
‘conponent at and stab~zes the position of the integrated circuit conponen
yvid~fn a correspondi ng storage pocket sroa. The first support set carried

by the ~ra::rnework in each said storage podcst area defines a fret support

pl ane enfl ages the one side of the integrAted circuit conponent in that
storage pocket area. The second supportg set carried by the framework in

each sad storage pocket area defines a second support plane that is paraael

to and spacpgteléntiinisieh iconfjonenidnd t@b%meﬁmemmimmd yde of

the intoQatad circuit cornponsnt. Conplenentary structures on each tray

enabl e the {ghafactiifing © da. ! Y Pob Clbitagl A HAA 1Akl prBE Oa | ifece)! €O AL e

arc: uit conponent therebetween. The appended ci ai particul ar poi nt out

and 1 U1 bl R pofhef Sy Cia i i OEAPRL By 5 MOV,
BP0 1 AR o

refer to like parts) and in which: Fig. 1 is a perspective view of a tray
that is conUtpspartand preventsthe asc tiow of an ogtatic changgromtheind

transporting al ectronfc cornponants in.a first orientation; Fig. 2 is a

per spect i vePGA~integrated ccitoulty componByt td awoid scpotential idischasge and i g. 3
13 a top view of the tray; 07 Mo R2~~~ ,0 Rg, 4is a bottomviaw of the
tray: Rg. Sdamage enl arged cross-sectional view of a portion of a Cdr of
stocked trays taken gsneraNy along fines 5-5 of Fig. '1 ~ a first

orientation: endntdgratdd Girciiit Andtitdrers tlow Preducy ah inteyrated diRwipai r of

trays 1n Rg. 5 in a second orientation. ~I!ytinn of INustrative Ey, ~b~~
ants A traypsisky ' ﬁp‘j’ BEA | i ra%gq Hfdg

conponent s %r !hgralaljlﬁg ﬁ%ﬂb?ﬂcte fn a?:@{gr ancedvhbtﬁﬁ't 'S 'Fm en{ﬁdon
cornprl aes ' ' [ ~ t ed with
ons or mrea'é'ﬁ'&?%ﬁl'}oggﬁcﬁa}?gp %%ﬁ'ﬁ?“i"&@@ﬁ%ﬂ”ﬁﬁ%’ﬁﬁﬁﬂ °? ?ﬁrﬁgand B.
En this particul ar enbodi gen the tray | carries, a pugber of boa grid
array ~ Et GRAUR %P&P%P{M s nEﬂSEOéP'BP@@FMBWQ or
storago pocket areas, .in the tray 10. ~t way of exanple) each of ~tgs. 1

t hrough 6 cﬁ?b?“cf‘ggﬁ’% E%H}Rﬂ?éﬁ!‘ MM’E%FWTE"M%B‘WQWQO and s
pleraGy of ;older bad termnals 21 formed on one planar surface 22 of tfie

housi ng” 20 hall termipals in & BGA integratad cirquit packagesaphesrangedin atwo-t enni nsi s
21 lie'on tap ". of the housing 20 and arranged In a two-dinensional

mat ri x. Thidimepsionatarray. Hcwever. the termirstl density in #8GA lategatadasireuithe
integrated circuit termnab lie belowtire housit~ Z0 In a "term nals down’
ori ent at i orpuckage tmanyidmes (Ue to Fusr Mmore Litmed) grostel thian Bttainedi with. The
tray 10 is an integrally nol ded device, typically of a conductive plastic.

" The conducipPa® integrithd cireiit gés any of a wide vsriety of easily npo~ded)
conductive and thermally and di nensionally stable materials. A

The manufacturers of BGA integrated circuit packages and their
customers who assemble these packages onto circuit boards have evolved
a series of handling requirements that are more restrictive than those
associated with PGA integrated circuit packages. For example, solder ball
terminals ars more susceptible to physical damabé than the terminal pins in
PGA integrated circuit packages. Consequently both manufacturers and
customers want a common component tray that protects the integrated

circuit from physical and electrical damage. Both want a tray that provides



0 7 AR 2003 conductor fled, polyether sulfons material is prafierred.

QG her material! include carbon or alum niumfbled pol yetharimn dﬂs] MAR 20[7'2
pol ya~ryl sultbnes and poiyestsrs. The tray 7 0 in Figs. 9 through Is= "
nolded in a lattice-like framework 24 that s~spregates the tray 10 into an
arbitrary nunber of discrete storage pocket !'roes. ~ In the pardrular

enbodi nent of Hg. 1, tfie framework conprises flour storage packet areas
Z5, 26. 27, and 28 an arranged la two @golums and two rows. Spsdfloa~y, the
trey 44 indudes outer peripheral bet~ns 30, S1, 32 and 33 that fiotmthe

per | pher y Oferioaatilé isitionints SPHHeBOA intésbr ApIpBkigh ficleGay 5 ! O 20

pocket areas and htdude a rst set of anr

parallel to n et of spac ata~el walls
20, 41 and SN EHbmited BSseishi McRtas " BoRt el 837 el Bl taee

I ntersect the i 40, 41 42, |l sctiysl Y these walls formthe

peri pheri esm&ﬂﬁﬂbwhﬂfg%&@maﬁ&/mﬂ faclkowithiatheetrgys port i ons
of walls 34, 35, 41 and 42 formtho storage pocket area Z5; wags 3t', 38,
41 and 42 flofacilitete bk transpert andstorage.nai s 3 4 ~, 3 5, 40 and 41 form
storage packet area 27; and walls 35. 36, 40 and 41 form gage pocket arcs

28. Each of the However: theoigufactersrs 2id customeérsvieassetiof apparéntly
construction, so only storage pocket area 25 is desen'bed in detail.

Looi ong at antithetienl requisementsathat must be mutawithout sacrificing awyCofBthd he
portion of the walls 34, 35. 41 and 42 that bound the storage pocket area

25 ~clude ceamionrequirivited| Spduifialty) iwtititrorsiiit tAkieporfBaA’S and 44

extend irort~ the portion of wall 41; tabs 45 and 46, froma portion of

{ans 5a andvpprad cR paiaebd of & Sofmils ¢ FoRpONARR wiRh e U
"' the ori it ook RabiARaty erkahen pnakhd poldey Rl toFminaRargron < | *°

correspondi ng, 52 on wail ,34, tab 53 on well 35 and tabs b4 and fifi on
wal | 40 for s&&%ﬁ"@%ﬂr (#'\"gm‘l'!!?glﬂ%' tes the inspectied position
shown tn pg.1, tabs in the storage pocket sros 27 corresponding to tabs 43
t hr ough 48,‘"6'8’5&@ of the BGAdntearated nineuit pagknge by the pranufacturernriort ed
circuit 11 theroby .to support the isttaegrrfisd clrc:uit 11 in a

t er eni nai s tapshipewent.o iVicFenver o isomee custonyers nwillu desiren tdi wiodk avith cthe t hat are
formed between ind' nridual ones of the find tabs and sd~acent intersections

of welts. Agpaiponents lis\this' ftdrimirals Upindridntation forrinitiu) inspédtionvahdsur f ace
form ng storage po<:ket area 3b carries innrrdly extending tabs 60 and 81

whi te port ippstiminary Reting] Hotrevet, mdetlusirs VAl Want'ts SAR™ thedompdidat &2 and
$3, tabs B4 end s5 and tabs 68 end 67. Edges of consspond' ng tabs 70 on

blanc 5 6 that Vang duh, @ovice (G idoieeRick i pikce vah Seidf it 00cr

plane 5 6 that. as sha~wn in Rg. engag

the |t o9r 4 Olcfib boafd: 1R § “Griiule ovi'<pbBisShaSlalis Hobeitg a1, 2

termnals wn position ss a~wWn 1 n Se edges gr'?athetop

b ound. eacAeeqiialy fobt and a8 TelinaFC 8 on inp s Fotsom G toa Blamap, ' "
rost r af ni ngog%ﬂrmtion of the ints~r~rted drcuit 11 in s direction that is

paral lel t tr of the first or second support planes '~ 4 and 5 6,

shown irr i=igs, 5 end 6. The wall 41 between the storage packet
None of the prior art storage trays Is capable of providing all these

requirements. In each it would be necessary to design soparate trays for
each of the “terminals up" and “terminals down® orientations and to
estublish some methodology for transferring the BGA integrated circuit
packages individually in one orientation in one tray to the second orientation

in the other tray. Such a methodology is not acceptable because it



0 7 MAR 2003 13 annms 25 and 27 has a central body portion 80 that extends
between the walls 35 and 35. A central extension in the form of @7(MAB&2@§3
carries the tans 43 and 4 4 that extend into the storage pocket area 2
correspondi ng tabs that extend into the storage pocket area 27. The tongue
.81 extends above tl~e central portion 80 in the orientation of Fig. 1 and
int:ludes chanfered or angled surface 82 and 83 that forma transHi on
brlwhn the upper odge of the central p@rtion 80 and the free ed9rr of the
tongue 81. A recess 84located bebw the ceMai portion 80 has chanfered
su~rtacxs Ghtreducds exte mamudactoring timef andh casts und begawss RnyEsath of t he
wag i ntersections, such as the intaraection 90 fornmed by wai >ls 36 and 41,
has a cor ngjandling cintioduces ' a1t linérdasad 1isk oFft tegrated trcRitC Bodipdneatt i on
into each of the adjacent storage pocket areas. In the storage pocket ana
25, for eX%ﬁ"a portion of a oornsr extension 9Z oxbends dawnwardty or
oppositoly Tromthe tongue 81 at the intersection 90. A sim|lsr corner
extension 9Z extends al ong a porti gwi wsR 41 fromthe intenecdon of
the wal k 41 and 34. t:,ach of thes xtensions mates with a
correspondi ng recess, 83 94 h i NBS. and 3 forned by, chanfered
surfaces B2 and%g"fs'ﬂﬁ %0%8‘? F’?%’é 'FH@"&?'P &Q Mﬂﬂ?g (—ﬁ%ﬂ?"'lﬂ‘ﬁfﬂner
extensions and tongue portions. In addition each of the confer ex-~Gensions,
such as cortritfosthetianapastationans storagerofieletranio componantse patticularly edges 97
and 98 respectively. The edges facilitate thv placenment of cor:nponents on
the tray i tball grid-avrayintegrated circuit coniponents, with\the compenent in sithecdges of
the housing 11 rest on tfi~e first support planer 56 defined by edges of

t he centr aloftinjecodiéntatidns>54 and SS. 0 7 MAR 2003 Corner extensions 1 t10
and 10 t on the trey 10u4 interangage recesses 102 and 103 on the tny~ 10.
These corner cxpigthér SbjsePof s iilerftid BCe/ Brdvide b tray! I stBfiRy dndP

irttegratod drwt in the orientation shown ih Fig. 5 “A centraP ext ensi on

or tongue ' e Y i ' upwar dl y
"t o ar ec himpRaircE $REHNAS chsiobngntir dirlulfity HMD S Rrral itlcrRn. (000" )
showmn in Figs.,.1 and 3. The,bongos 105 al so extends vertically upwardly
past the | ﬁgﬁ‘ﬁlfa'f%pev?wﬁ’t 9@18 @'ﬂeﬁ ongl ﬁ?mmﬁ'ﬂﬁi Pxﬂo i ons
surrounctin Earti ~ji ar storage ﬁgc'ﬁt area includes portions of the wads
ol the ac~§g‘§§{‘ Ison corpponenty ar of two orlantations.on essentially
continuous wall surface. Each of these walls is identical and pashioned
proxi mal |y the Angthergbjeet of thiyinwendion isctoi pravide a tay-foy storingmndr e t he
integrated circuit 11 in a storage pocket area and |imt anY notion of the
| nt egr at ed transpoxting7éleptronic components, pavticulpiiv ball (griccamhyibtagnstadi y | n t he
ottentadon shown in Rgs. 5 and fi). h'ig. B depicts the strurdrre of the

st acked tr gireuiof cdippofients] cthat [prptdcts-thed demminhisp patbniatingr froni such
int.grated circuit 11 in a term nals down orientation. In this position

edges of 1 ggmipdRentsHéi dimbge due s cotact\ith'the! tray ér Gtherddviceadn” espond

to tabs ?Z and 73 in tray 10, support the housing 11 Is a second support

pl ans 74A i 1 he ?4. 'rha support plane 56 end
?4A ors spg@&f y ﬂ%ﬁ“&onrlrg'sip%{hp%% t he thickness of the -
integrated circyld . N [ . ~rccardance w apot her_.aspect ,of this
i nvention, i ~rg§4.:lﬁ I"%ﬂ‘ff’g,g’%%gg"ﬂi%"%g?ﬁﬁ) W@fﬁﬂﬁ%&ﬁ@@%@é‘no) 119,
| b i
1187 576 ARSPa AR RLLERE Sl Wl Sehponbr e Toter™ 11

terminals on one side of a planar housing that stabilizes the position of such

components both when the terminals are oriented above the housing and

below the housing.

Yet another object of this invention is to provide stackable trays for

storing and transporting ball grid array integrated circuit components in



opposite side of the tray 10. Certain of the bossa~s can i~avo gﬂ
shapes fio assuro registration and appropriate arrgnnent of adj MﬂRaQQﬂ'-t
In figs. ~! and Z, for exanple, the boss 19 0 i* formed as a cruciform
whi | e bosses 111 through 113 an cylindrical and the receptade 1141s | arger
than the receptrrdes 715 trough 117. This assuros that adjacent trays can
only stack with the receptacle 114 and mating with the hose 110. Moreover,

t he e~atansions o! the tongues, such aBtongue 1 d4 and the corner
extensions, sub as comer extensions 100 and 101 past the integrated circuit
assure t hm wiigipeacly trayi can earry the components meoigm@fanm otisntadionne

termnals 21 on the integrated chcuit 11. 1f the trays aw stacked as shown
in Ftg. 5 and t h¥etgtitanothey objetcticf thininventioniseto prinide atray tsyatente xt ends
the terminals 21 as shown i'n Fig. 1. In this orientation the terrri nals are

accessi bl e mrideaaaacmenamch?%sm toimgCaRd tain em?% y he
e ! si) cuIt 11 the

t ongue 81 engage each of the ges of the attograte reby to
stabrl"’ 5W Em st acked
on top of t(:ih ray 1 ‘ggeg | |gﬁk5=mattﬁgq'gfﬁac %ygﬁ'@g%ﬁn

var Pﬁﬂﬁ!ié@vﬁtﬁwﬁt&%@‘ﬂf&@@ e ekt eay i PPmpdnon® fplea e

i nt egrated cult rel the two trays during tray r~tlon. f f the
upper tray, eiintnbe 'é@‘%‘@’t‘éﬁﬂ@d’“?ﬁ@’h ay 1 OA bolds the integrated
circuit 11 in a termnals down position as is also shown in 1=~. 2. In this
orientation thel BM@NM@H@‘&&BIB'{MQW {ctray, forstaring anddransperting cgr at ed
circuit 11 within the storage pocket area 2fi. Thus, it w-l now be .
appsront t Hntegrated eisguit compoensntaccharacterized by arthin pbmarhonsingoanthnce wi t h

this invention satisfies each oaf the objects art this inventton. Tlte tray

i s direct| yplarkiity etiterminals onwndsideofter houshig compriseos ﬂ'hmiwblklthit
cwnponents. A single tray can orient the conponents in a 'terninals up' or

"term nal s difiifas PStordg cl&%hh@ﬁirgbm rc Idﬁ!ﬂé Aalﬁht

cafied
acr:urateiy position e I ntegrata t to facilitate pick and pl ace

an i 15 11 oo fERkEp ﬁ%‘?t.i’*g@”ﬁfé “f’gtf*"t‘%@"f‘*ée'?'ﬁ'?ﬁ'§|'?‘%“‘?%‘ grgié soratac
vent on' faleEaiel RLI GlinGBfarr 2 mdorf sdsbfEh RSBk sl IARRROR | 2

apparent th nr o |t|cat edlsclo ar at us
vmp'ltohout deﬁ%h"‘ﬁdyﬁ ﬁ‘l'@pf’ HF?%@W@%%%H%@@BQ WT:E%

di scl dtr I t dl t endi bs to d f

Ghch of ¢ waneaging hasrthae idechan hssgratad Gleuit somponet JBhS SEICEN®: o Such

tabs and serve to estab~sh ono or both of these support planes. ThnrofOs,
it is the onmbles the ttnay topetaredths dntegmated cistuit componsntyi isafirstns and
nodi fications as cone within the true spirit and scope of this Invention.
0 7 MAR 20@aieptaticirewith: the first support plaheabove the secprahsupportplaneandi r cui t
conponent (11 ) having a planar housing (20) and an array of termnals (21

) located asteonddribntation Withthefirat sGpport planeslow! thersecodd eappoit and row
positions with predeterm ned spacings, said tray (10) conprising: A

framework phane (e fratheworit Stdldlizds e Poshith of Thedmtegraked circait (25- 28)
that is accessible fromfirst and second opposite sides of said framework
component in both orientations.
In accordance with anothar aspect of this invention, a tray system for
storing a plurality ball grid array integrated circuit components includes first
and second trays. Each integrated circuit component has a planar housing
and an array of hall terminals located on one side of the housing. Each of

the first and second trays includes a framework, first and second sets of



rréans (24), B. first support neans (70-73) carried by said framework neans

(24) for defining a first support plane (74) in a storage pockem?wgﬁ?gq
[ f q

is transverse to said framework nmeans (24), for engaging the on

integrated circuit conmponent (11 ) about its periphery when the integrated
circuit conponent (11 ) is inserted into said storage pocket area from said
f rst side of said framework neans (24), C. second support neans (60-67)
carried by said franmework neans (24) fd® defining a_second support plane
(56) in the storage pocket area that is parallel to and spaced from said
first supposuppbdsc Thaffamewodadefinesn stocage packatindea foir eachintegrateded
circuit conponent (11 ) inserted into said storage pocket area fromsaid

second si de eirzult Boinporrentvand lovates eacl integrated cirsalt componiest at and

framewor k nmeans defining the periphery of the or each said storage pocket

o2 2% SEaS Mo prbarof ol i? SRIE GG IS 81
the second hitGsfbnding 'dibiagd Sodler Wibsl Ty frst' SpptHt SOCLAMRady G 10 O
framework In each said storage Mﬂ area defines a first support plane
engjages the one side of the integrated circuit component in that storage
pocket area. The second support set canied by the framework in each said
storage pocket area defines a second support plane that is paraliel to and
spaced from the first support plane and engages the other side of the
intograted circuit component. Complementary structures on sach tray
enuble the first and second trays to be stacked and capture the integrated
circuit component thershetwsen.
Brief Description of the Drawings.

The appended claims particufarly point out and distinctly cialm the
subject matter of this invention. The various objects, advantages and novel
features of this invention will be more fully apparent from a reading of the
following detailed descripion In conjunction with the accompanying
drawings in which like reference numerals refer to fike parts, and in which:

Fig. 1is a perspective view of a tray thatis constructed in accordance
with this Invention for storing and transporting electronic components in a
first orientation;

Fig. 2 is a perspective view of the tray in Fig. 1 in a second
orientation;

Fig. 3 is a top view of the tray;



into the recesses of the other , whereby said tray (10) is able to store an
integrated circuit conponent (11 ) in a termnals-down orientati

"said tray (10) is in a first, substantially horizontal position %ZM@&ZUOQ
first support plane (74) above the second support plane (56) and store an
integrated circuit conmponent (11 ) in a termnals-up orientation when said
tray (10) is in a second, substantially horizontal position with the first
support plane (74) bel ow the second sufdfort plane (56), and wherein said
wal | nmeans is configured to stabilize the position of an integrated circuit
conponent housi nFig.2Djs a bottom vieve of the trawypige pocket area in a pl ane
transverse to said framework neans (24)) in said storage pocket area tray

in both the ternFglS islanrenkirged LrbsS8btioral View éBa igdiion of ' \phirdor ( 10)
for storing an |ntegrated circuit conponent (11 ) as reC|ted inclaiml

wherein sa g@ﬁﬁﬁ recess
pOI’tIl)n (8|4) and corner extﬂm?ﬁuﬁg%)g a%ghsdalwcwm%?‘gﬁ;the

ot her si de &.dt he tray includes a central extension (80), whereby said
central extensions or said corner extensions (91, 92) stabilize an
integrated circu e when .t he t, er of its
first and secondﬁﬂ‘%ﬁ? ?@ﬂé’%ﬂ'ﬁ?ﬁ? ?ﬁdﬁ"‘ﬂ)(/ﬁ'(g‘% ?gﬁ QGMEE‘ H]ﬂ'cwt
conponent (11, ) as recited in claim2 wherein each of said central and
corner exte !'?'J!Ef Be chanfered edges intersecting said central
portion (80). 0 7 MA R 2003 19 4. A tray (10) for an integrated circuit
conponent (11 ) as recitdescrphomoniii jvei Emb nte¢ one of said first
and second support neans conprlses a pIurallty of di screte) spaced tabs
carried by sai d Jaltrayresystemnnfore storing nand ntranspertingo in@gratedk eircaltea. 5. A
tray (10) for an integrated circuit conmponent (11 ) as recited in claim?2

wher ei n eaclgofiponehts ‘or 'thle kW consaiicted iP Accorhiditey With thBCRvenlonral ity

of discrete) spaced tabs carrl ed by said wall neans and extendi ng |nto t he

:LE:)g?te Irorggﬁg tlerm nat es at ?ﬂ%ﬁﬁgﬂi@%ﬁéﬁhﬁgpﬂ?gs&} eagh' of said
bl ane ?22“21 "B Y iSRRI Ry, N B 2" LIS iy ?gﬁ%ﬁeﬂéﬁ‘:@&ﬂﬂ?‘ﬁfi’;‘y

[ 11
) "havi ng a &b&nﬁvﬁﬁ%ﬁ@ M‘a” P lﬁaﬂa %é%p%?ﬁqe e SRR el | oo o
onaterm’nij qe t he u5|n saldtray X'sterplncludlngflrst and
second tray E{% '1829 nents atsdiscrets lpcatons, o 10589 (24) for

defining a storage ocket ar ea for each
pocket araas, in the tray 10. By way of example, each of Figs. 1 through

6 depicts a BGA component 11 with a thin, planar housing 20 and a plurality
of solder ball terminals 21 Mod on one planar surface 22 of the housing
20 as shownin Figs. 1, 3 and 5. In this orientation, the terminals 21 lie “on
top® of the housing 20 and arranged in a two-dimensional matrix. This is a
“terminals up' orientation. In Figs. 2, 4 and 6 the integrated circuit
terininals e below the housing 20 In a “terminals down" orientation, with
only the other surface 23 of the housing visible.

The tray 10 is an integrally molded device, typically of a conductive
plastic. The conductive plastic may comprise any of a wide variety of easily

moided, conductive and thermally and dimensionally stable materials. A



Integrated circuit conponent (11 ), said storage pocket areas being

accessible fromfirst and second opposite sides of said framm&]nﬁ%@ 003
“(24), B. first support neans (70-73) carried by said framework means Ag

in each said storage pocket area for defining a first support plane (74)
for engaging the termnal side of an integrated circuit conponent (11 )
about its periphery when 0 7 MAR 2003 20 the integrated circuit conponent
(11 ) is inserted into said storage potket area fromsaid first side of
said framework neans (24), C. second support neans (60-67) carried by said
framewor k neenductorfiled; polyethesissifonermateriab ix preferved. f Otherciiaterdalsa second
support plane (56 ) that is parallel to the first support plane (74) for
engagi ng t hiachklecxarbonl or aluminiumtfillpdopolyetherimitdes, osulpangh sulfdries andlen t he
integrated circuit conmponent (11 ) is inserted into said storage pocket
area from sgiidestepund side of said framework neans (24), D. neans for
enabling the stacking of said first and second trays (10, 10A) with aligned

T Pong o9 iy 0K Hod: Fairoubh 4 b hbIdI T articUTHiinehnk 5T ) Of
24 that segregates the tray 10 into an arbitrary pumbnr of discrete storage
pocket areas. In the particular embodiment of Fig. 1, the framework
comprises four s&ﬁgo pocket areas 25, 26, 27, and 28 are arranged in two
columns and two rows. Specifically, the tray 10 includes outer peripheral
beams 30, 31, 32 and 33 that form the periphery of the tray 10. A serles
of intersecting walls define the storage pocket areas and Include a first set
of walls 34, 35 and 36 that .aro parallel to the beams 30 and 32 and a
second set of spaced paraliel walls 40, 41 and 42 between the bsams 31
ancl 33. The walls 34, 35 and 36 intersect the walls 40, 41 and 42.
Collectively these walls form the peripheries of the various pocket storage
areas. More specifically, portions of walls 34, 35, 41 and 42 form the
storage pocket area 25; walls 35, 38, 41 and 42 form storage pocket area
26; walls 34, 35, 40 and 41 form storage pocket area 27; and walls 35, 36,
40 and 41 form storage pocket ares 28.

Each of the storage pocket areas 25 through 28 has identical
construction, so only storage pocket area 25 is described in detail. Looking
at storage pocket area 25, particularly in Figs. 1 and 3, the portion of the
walls 34, 35, 41 and 42 that bound the storage pocket area 25 include a
number of inwardly projecting tabs. Specifically, tabs 43 and 44 extend

from the portion of wall 41; tabs 45 and 46, from a portion of wall 35; tabs



first support plane (74) for stabilizing the position of an int

r at ed

e
circuit conponent (11 ) inserted fromthe first side of said fraﬁeW}ARzgga
I Zi

onto said first support nmeans (70-73), and F. second stab

means (60-67) of said framework nmeans (24) at said second support plane
(56) for stabilizing the position of an integrated circuit conponent (11 )

i nserted fromthe second side of said framework neans (24) onto said second
support neans (60-67), whereby, when sgyacked, said first and second trays

n the tray systemare able to capture an integrated , circuit

conponent (42 hni 48)4ie &l perdonativaib42; and tibss50 antd 57, febrmagrortion ofne of

sai d stacked trays interengages the second stabilizing nmeans on the other

nmeans (24)

(10, 10A) i

of said st ?ﬁ)?i)chér Fich dfihaks tabd 48 thiGuglh 38, 150 afild BY forfiea aFi rcuit

conponent

w thin one
storing int
sai d neans
and second

second trays illo’ 10A) in a stacked relationship. 8. A
35and-tabg 84 and B ancwall 40form & firstsypport plang 25 Mprener ei n

storing int
each of sai

21 transverse to said

Bl o Pt SR Ble A GR GrR 1 160 oiffifibionsciarhé T £ S

ramewor kK neans (24)

tem for
erein
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d trays includes an outer peripheral section and said
spacifically, in the position shown In Fig. 1, tabs In the storage pocket area

27 comresponding to tabs 43 through 48, 50 and 51, engage the other
surface 23 of the Integrated circuit 11 thereby .to support the integrated
clrcult 11 in a terminals up position.

Each of the walls includes additional tabs that are formed between
individual ones of the first tabs and adjacent intersections of walls. Again
as shown In Figs. 1 and 3, the portion of the wall surface forming storage
pocket area 25 carries inwardly extending tabs 60 and 61 while portions of
the wall 35, 41 and 34 carry, respectively, tabs 62 and 63, tabs 64 and 65
and tabs 66 and 67. Edges of corresponding tabs 70 on wall 34, 71 on wall
35 and tabs 72 and 73 on wall 40 form a second support plane 56 that, as
shawn in Fig. 6, engages the one planar surface 22 of the integrated clrcuit
11 to the support ﬁw integrated citg:ult 11 in a terminals down position as
shown in Figs. 2 and 6. These edges are the top tab edges in Fig. 6 and the
bottom tab edges in Fig. 5.

Each wall portion arcund sach storage pocket area addifionally
includes structures for restraining any motion of the integrated circuit 11 in
a direction that is parallel to either of the first or second support planes 74

and 56, shown in Figs. 5 and 6. The wall 41 between the storage pocket

tray system for



reg| stration nmeans includes conplenmentary |ocation neans nounted to extend

fromopposite sides of each tray for aligning said first and seﬂo‘?d AR)@OUQ
(10, 10A) in the stacked relationship. 9. Atray (10) systemfor Storing
integrated circuit conponents (11 ) as recited in claim7 wherein said
stabilizing neans include a plurality of intersecting wall neans (80, 81,
90, 91 ) for defining the limts of said storage pocket areas proxinate the
edges of integrated circuit conponents (1t3) within the storage pocket
areas, wherein said wall neans include corner extensions (91, 92) at each

intersection (fitas 26 snd 27vivds a central bndyrpﬁrﬁgnrﬂﬂﬂmtdinubds buatweowthe si de
of the first (74) and second support planes (56) and defining central

recesses (84).yiay 35 WndSs) Ar&nwaidnsmﬁnmqu@@mhgﬁemdemmI y of
each said wall nmeans and extendi ng MAR 2003 22 perpendicularly to the

other side of JLhe &rak (Zé)mqu @%asg%}gﬁewl gure?gb&‘ gaid

central ext ensi ons and corner extensions (

S i el R g o o 4 7L i

respectively aandem%rd%bgﬁovo the central portion 80 in the orientation of Fig. 7 and
includes chamfered or angled surface 82 and 83 that form a transition
between the up;m edge of the central portion 80 and the free edge of the
tongue 81. A recess 84 located below the central portion 80 has chamfered
surfaces 85 and 86 and corresponds in form to the tongue 81.

Each of the wall intersections, such -as the intersection 90 formed by
walls 36 and 41, has a corner extension structure that extends along each
wall portion Into sach of the adjacent storage pocket areas. In the storage
pockst area 25, for example, a portion of a corner extension 92 extends
downwardly or oppositely from the tongue 81 at the intersection 90. A
similar corner extension 92 extends along a portion of the wall 41 from the
intarsection of the walls 41 and 34. Each of these corner extensions mates
with a corresponding recess 83 or 94 as shown in Figs. 1 and 3 formed by
chamfered surfaces B2 al;d 83 thereby to facliitate the Interengagement of
comer extensions and tongue portions. In addition each of the corner
extensions, such as comer extensions 91 and 92 terminate with chamfered
free edges 97 and 98 respectively. The edg;s facilitate the placement of
components on the tray in a terminals down orientation.

As shown in Hé. 5, the edges of the housing 11 rest on the first
support plane 56 dqﬁnad by edges of the central tabs 52, 53, 54 and 65.



the first and second trays are stacked, said central extensions of one of

the stacked first and second trays (10, 10A) interengage with t?e‘] CMA??U[B
extensions of the other of said stacked first and second trays (10, 10A).

10. Atray systemfor storing integrated circuit conponents (11 ) as
recited in claim9 wherein each of said corner and central extensions

I ncl ude chanfered edges that cooperate during the stacking of said first
and second trays (10) 10A) for isolatind%aid trays fromcontact with the
ball termnals (21 ) and for form ng an extended wall surface about each of
t he i nt egr at €brner extensionsi¥:amnd 101100 thei tray A0A inferepgngarecesses 102 g

I ntegrated circuit conponents (11 ) as recited in claim®6 wherein said

stabilizing pant03 o teée traypl10/ aThése cohmentextensions JOMand Mdhextedd 81,
90, 91 ) for defining the limts of said storage pocket areas proximte the

edges of i nt GarHdaly dovint phit heiRRGNNGLE drtlitin thé biintatibnThowion Mg.Ect

areas, wherein said wall neans include corner extensions (92) at each

i ntersecti onﬁ)gemd,%ﬂomgﬁ?@%qw RGrreS Qhﬁuﬁ!ﬁnw Qfﬁnaoﬁe of

the first (7 and secon suppoflt pl ahes ining centra
recesses (84),, her ntral t [ ) eptral |y of
each said mh‘-r&’&ﬁ@ém&‘? ga %‘%I\ﬁ@ﬂig&% Bt'?}@&gﬁ?& Q& to
the other side of the first (74 ngd secp 56) t pl ane er eby
sai d corner &?[@HHPG&&“&M'@&M%Q‘%’SQM@ ﬂé fﬂa%ggﬁ%ﬁ&%f%ﬂ d to
stabilize integrated circuit conponents (11 ) within the storage pocket
areas when t lextendsvertically upwardly:pastthe dntegrated cirsyit bbsGansaguently,

respectively and whereby, when the first and second trays are stacked, said
central extemachmf tie swall ppriions surronnding a particular storage pocket area

includes portions of the walis of the adjacent stacked trays 10 and 10A, and
they form an essentially continuous wall surface. Each of these walls is
identical and positioned proximally the edges of the integrated circult 11
thersby to capture the integrated clrcuit 11 in a storage pocket area and limit
any motion of the Integrated circuit 11 parallel to a support piane (i.e.
horizontally in the orlentation shown in Figs. 5 and 6).

Fig. 6 depicts the structure of the stacked trays of Fig. 5 after they
have been flipped to orlent the integrated circuit 11 in a terminals down
orientation. In this position edges of the tabs, such as tabs 108 and 107 in
Fig. 10A, that correspond to tabs 72 and 73 in tray 10, support the housing
11 in a second support plane 74A corresponding to the support plans 74,
The support plane 56 and 74A are spaced by an amount comspond'uig to
the thickness of the integrated circuit housing 20, |

In accordance with another aspect of this lnvenh'on; Figs. 1 and 2, the
beams 30 through 33 include bosses 110, 111, 112 and 113 on one surface

of the tray 10 and aligned receptacles 114, 115, 116 and 117 formaed in the



first and second trays (10, 10A) interengage with the corner exfensions of
the other of said stacked first and second trays (10,10A). 12. 8 7rMAR £803
- systemfor storing integrated circuit conmponents (11 ) as recited in claim
11 wherein each of the integrated circuit conponents (11 ) has a

predeterm ned thickness and said first and second support neans in adjacent
ones of the stacked trays in each said storage pocket area establish a

di stance between the first (56) and secd® support planes (74) in the

adj acent trays that corresponds to the thickness of the integrated circuit

conponent s ( bpppsité Jide\ of rthe frap)10.y SCertalnoof the hiosses candhaie differingui t
conponents (11 ) as recited in claim12 wherein each of said first and

second sSupPPOkghap@fts atoune' registration! m@hhﬁwp@ﬁwhﬁg‘mﬁiﬁt of Rdfagent glgs.carri ed

by said wall means and extending into the storage pocket area. 14. A tray
Cialm 13 whelLrigs: AT 2 Korekingl, the bbd 130TRGR pf orbeifimd SHie°
abs- o m ngbBspes 117 £rbgn1d g eyReBhE arblsha Feositreld ATAdk Tugtdep 10 c
Second ‘suppolts faaeaen] 15 Hhrough Y0 Thilapind Shor sinceet TR PaR 0BV o
cireurt co npg&ecrllttvslﬂ() %%a zgcao%tarcelg iﬁ%»danidnmaﬂng with the boss 110. Moreover, the
extensions of the tongues, such as tongue 104 and the corner extensions,
such as comer extensions 100 and 101 past the integrated circuit assure
that improperly oriented trays will not engage and damage the terminals 21
on the integrated circuit 11.

If the trays are stacked as shown in Fig. 5 and the upper tray 10A is
than removed, the lower tray extends the terminals 21 as shown in Fig. 1.
In this orientation the tsrminals are accessible for inspection and tests. The
central tongues such as the tongue 81, engage each of the edges of the
intagrated circuit 11 thereby to stabilize its position in a horizontal plane. If
the tray 10A is stacked on top of the tray 10 as shown in Fig. 5, the
stacked trays can then be tumed over to the orientation shown in Fig. 6.
During this process, the various tabs in both trays coact to stabilize the
position of the integrated circuit relative to the two trays during tray
rotation. Hf the upper tray, now the tray 10, is removed, ths tray 10A holds
the integrated circuit 11 in a urrnlmlg down position as is also shown in Fig.
2. In this orientation the corner extensions stabilize the position of the

integrated circuit 11 within the storage pocket area 26.

Thus, it will now be apparent that the tray 10 constructed in



claim 13 wherein each of said corner and central extensions incl
chanf ered edges that cooperate during the stacking of said fi rsthZCMée%czwg
trays (10, 10A) for isolating said trays fromcontact with the ball

termnals (21 ) and form ng an extended wall surface about each of the
Integrated circuit conmponents (11 ) for stabilizing the position of each
Integrated circuit conponent (11 ) within_its correspondi ng storage pocket
area. 16. Atray (10) systemfor stori ng1ﬁnt egrated circuit conponents (11

) as recited in claim13 wherein each of said corner extensions extends to

a free edge (®csovdancenwiththisinvention satisfieseach gt the-ohjectsof thisinventienor sai d
free edges (97, 98) is chanfered to facilitate placenent of an integrated
circuit (11 )Thmfteaysisi diregtly adepteddostuser with legddt&ftgy integratad cirouitor

storing integrated circuit conmponents (11 ) as recited in claim1l wherein

each of sai d cenpenestsd Aahigleltraycmnarient thacomgonsitarih ar tmmilatsuphat
cooperate during the stacking of said first and second trays (10, 10A) for
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a free edge (éﬁz’ulg@mm physical damage. Yet, all the terminals are readily accessible
for inspection and test in a “terminals up" orientation.
This invention has heen disclosed in terms of certain embodiments.
it will be apparent that many modifications can he made to the disclosed
apparatus without departing from the invention. For example, the
spucifically disclosed tray 10 uses a plurality of inwardly extending tabs to
define each of two support planes. Other structures could be substituted for
such tabs and serve to establish one or both of thess support planes.
Tharefore, itis the intent of the appended claims to cover all such variationa

and modifications aa come within ths true spirit and scope of this invention.
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(10) comprising:

A. framework means (24) for defining at least one storage pocket area
(25-28) that is accessible from first and second opposite sides of said framework
means (24),

B. first support means (70-73) carried by said framework means (24) for
defining a first support plane (74) in a storage pocket area that is transverse to said
framework means (24), for engaging the one side of an integrated circuit component
(11) about its periphery when the integrated circuit component (11) is inserted into
said storage pocket area from said first side of said framework means (24),

C. second support means (60-67) carried by said framework means (24)
for defining a second support plane (56) in the storage pocket area that is parallel to
and spaced from said first support plane (74) for engaging the other side of an
integrated circuit component (11) inserted into said storage pocket area from said
second side of said framework means (24), and

D. wall means of said framework means defining the periphery of the or
each said storage pocket area on both sides of the tray, said wall means having

extensions and recesses such that when the first side of one of said trays is

mounted to the second side of another one of said trays, the extensions of one fit
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circuit component housing (20) in the or each storage pocket area in a plane
transverse to said framework means (24), in said storage pocket area tray in both

the terminals-down and terminals-up orientations.

2. A tray (10) for storing an integrated circuit component (11) as recited in claim
1 wherein said wall means on one side of said tray includes a central recess portion
(84) and corner extensions (91, 92) and said wall means on the other side of the
tray includes a central extension (80), whereby said central extensions or said
corner extensions (91, 92) stabilize an integrated circuit component (11) when the

tray (10) is in either of its first and second orientations.

3. A tray (10) for an integrated circuit component (11) as recited in claim 2
wherein each of said central and corner extensions (91, 92) have chamfered edges

intersecting said central portion (80).
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4. A tray (10) for an integrated circuit component (11) as recited in claim 2
wherein at least one of said first and second support means comprises a plurality of
discrete, spaced tabs carried by said wall means and extending into the storage

pocket area.

5. A tray (10) for an integrated circuit component (11) as recited in claim 2
wherein each of said first and second support means comprises a plurality of
discrete, spaced tabs carried by said wall means and extending into the storage
pocket area and wherein each of said tabs forming said first support means
terminates at the first support plane (74) and each of said tabs forming said second

support means terminates at the second support plane (56).

6. A tray system for storing a plurality of ball grid array integrated circuit
components (11), each integrated circuit component (11) having a planar housing
(20) and an array of ball terminals (21) located on a terminal side of the housing,
said tray system including first and second trays (10, 10A) each of which comprises:

A. framework means (24) for defining a storage pocket area for each
integrated circuit component (11), said storage pocket areas being accessible from
first and second opposite sides of said framework means (24),

B. first support means (70-73) carried by said framework means (24) in
each said storage pocket area for defining a first support plane (74) for engaging

the terminal side of an integrated circuit component (11) about its periphery when
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said first side of said framework means (24),

C. second support means (60-67) carried by said framework means (24)
in each said storage pocket area for defining a second support plane (56 ) that is
parallel to the first support plane (74) for engaging the other side of an integrated
circuit component (11) when the integrated circuit component (11) is inserted into
said storage pocket area from said second side of said framework means (24),

D. means for enabling the stacking of said first and second trays (10,
10A) with aligned corresponding storage pocket areas,

E. first stabilizing means (80,81) of said framework means (24) at said
first support plane (74) for stabilizing the position of an integrated circuit component
(11) inserted from the first side of said framework means (24) onto said first support
means (70-73), and

F. second stabilizing means (60-67) of said framework means (24) at
said second support plane (56) for stabilizing the position of an integrated circuit
component (11) inserted from the second side of said framework means (24) onto
said second support means (60-67), whereby, when stacked, said first and second
trays (10, 10A) in the tray system are able to capture an integrated circuit
component (11) therebetween and said first stabilizing means on one of said
stacked trays interengages the second stabilizihg means on the other of said

stacked trays, to stabilize the position of an integrated circuit component (11)
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pocket areas.

7. A tray system for storing integrated circuit components (11) as recited in
claim 6 wherein said means for enabling the stacking of each of said trays includes
first and second complementary registration means for aligning said first and

second trays (10, 10A) in a stacked relationship.

8. A tray system for storing integrated circuit components (11) as recited in
claim 7 wherein each of said trays includes an outer peripheral section and said
registration means includes complementary location means mounted to extend from
opposite sides of each tray for aligning said first and second trays (10, 10A) in the

stacked relationship.

9. A tray (10) system for storing integrated circuit components (11) as recited in
claim 7 wherein said stabilizing means include a plurality of intersecting wall means
(80, 81, 90, 91) for defining the limits of said storage pocket areas proximate the
edges of integrated circuit components (11) within the storage pocket_ areas,
wherein said wall means include corner extensions (91, 92) at each intersection
(90) of said wall means extending perpendicularly to one side of the first (74) and
second support planes (56) and defining central recesses (84) therebetween and

central extensions (80) located centrally of each said wall means and extending
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stabilize integrated circuit components (11) within the storage pocket areas when
the trays (10) are in the first and second positions, respectively and whereby, when
the first and second trays are stacked, said central extensions of one of the stacked

first and second trays (10, 10A) interengage with the corner extensions of the other

of said stacked first and second trays (10, 10A).

10. A tray system for storing integrated circuit components (11) as recited in
claim 9 wherein each of said corner and central extensions include chamfered
edges that cooperate during the stacking of said first and second trays (10, 10A) for
isolating said trays from contact with the ball terminals (21) and for forming an

extended wall surface about each of the integrated circuit components (11).

11. A tray system for storing integrated circuit components (11) as recited in
claim 6 wherein said stabilizing means include a plurality of intersecting wall means
(80, 81, 90, 91) for defining the limits of said storage pocket areas proximate the
edges of integrated circuit components (11) within the storage pocket' areas,
wherein said wall means include corner extensions (92) at each intersection of said
wall means extending perpendicularly to one side of the first (74) and second (56)
support planes and defining central recesses (84) therebetween and central

extensions (80) located centrally of each said wall means and extending
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whereby said corner extensions and central extensions (91, 92) are configured to
stabilize integrated circuit components (11) within the storage pocket areas when
the trays (10) are in the first and second positions, respectively and whereby, when
the first and second trays are stacked, said central extensions of one of the stacked

first and second trays (10, 10A) interengage with the corner extensions of the other

of said stacked first and second trays (10,10A).

12. Atray (10) system for storing integrated circuit components (11) as recited in
claim 11 wherein each of the integrated circuit components (11) has a
predetermined thickness and said first and second support means in adjacent ones
of the stacked trays in each said storage pocket area establish a distance between
the first (56) and second support planes (74) in the adjacent trays that corresponds

to the thickness of the integrated circuit components (11).

13.  Atray (10) system for storing integrated circuit components (11) as recited in
claim 12 wherein each of said first and second support means comprises a plurality
of discrete, spaced tabs carried by said wall means and extending into the storage

pocket area.

14.  Atray (10) system for storing integrated circuit components (11) ds recited in

claim 13 wherein each of said tabs extends transversely to the first (74) and second
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means terminate at the second support plane (56).

15. A tray (10) system for storing integrated circuit components (11) as recited in

claim 13 wherein each of said corner and central extensions include chamfered
edges that cooperate during the stacking of said first and second trays (10, 10A) for
isolating said trays from contact with the ball terminals (21) and forming an
extended wall surface about each of the integrated circuit components (11) for
stabilizing the position of each integrated circuit component (11) within its

corresponding storage pocket area.

16. A tray (10) system for storing integrated circuit components (11) as recited in
claim 13 wherein each of said corner extensions extends to a free edge (87, 88)
displaced from the housing plane (20) and each of said free edges (97, 98) is

chamfered to facilitate placement of an integrated circuit (11) into said storage

pocket area.

17.  Atray (10) system for storing integrated circuit components (11) as recited in
claim 11 wherein each of said corner and central extensions include chamfered
edges that cooperate during the stacking of said first and second trays (10, 10A) for

isolating said trays from contact with the ball terminals (21) and for forming an
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18.  Atray (10) system for storing integrated circuit components (11) as recited in
claim 11 wherein each of said corner extensions extends to a free edge (97, 98)
displaced from the housing plane (20) and each of said free edges (97, 98) is
chamfered to facilitate placement of an integrated circuit (11) into said storage

pocket area.



