
;e3eo&IoDDE,GLxG$H6HT&Ifr00 7 MAR 2003  TRAY FOR BALL TERMINAL INTEGRATED
CIRCUIT Background of the invention Field of the Invention  This invention
generally relates to integrated circuits and more specifically to devices
for the storage and transport of 'such integrated circuits characterized by
adder ball terminals. Description of the Invention The storage and
Iran*por#adon of semiconductor components have become important
considerationa in the production of electronic assembilies especially as
semiconductor components have matured from inexpensive, elementary circuit
elements into expensive, sophisticated, complex circuit components. As
these components have grown In complexity, they have become more
susceptible to damage from a number of externs! Influences. such as
mechanical shack and discharges  of accumulated electrostatic charge.
Consequently, there have been many changes In the transportation, assembly
and besting procedures that electronic assembly production facilities
utilizes Such procedures, when properly implemented, now contribute
significantly to the success of such electronic assembly facilities. For
example, in certain circumstances it is important to transport a component
such as an integrated circuit, pretest it, and provide ready access to the
component for delivery to or Insertion into a printed circuit board. `Chip
carrier provide such functions for individual components. "Chip carriers`
an special fluxtures that house and protect Individual components, such as
an intgrated circuits, from damage due to mechanical    0 7 MAR ~0~3 2
shock or electrostatic discharge during processing, production, basting and
assembly operations. A chip carrier also can orient an integrated circuit
during~the production process, asauro proper placamerrt and alignment of
terminals for testing and for insertion into a printed arcu'rt board. In
over arcumstances, there may only be a requirement for the storage and
shipment of larrge numbers of integrated circuits and like components
vuithout tasting. !'roc example, integrated circuit manufacturers ship such
components to customers in bulk quantities. Some custonren many desire ~
cnovs such components in groups or arts directly to a printed cin~ait
board. Odter customers may desire to transport or score such components and
then transfier the components to chip carriers or the like for ~furthor
tr~rr~:partsdon and testing. lll~hen this limited requirement exists, it is
~iif6cult to justify the costs of purcha:in9 and handiing individual chip
carriers. ~xampies of devices that store or carry rnuttipb ssndconductor
coenponents on a simple device are l~ustratad in the followiag Letters
Patent: 3,468,586 [1869) Gutsche et al. 3,482,682 [1869) Cronkhite.
3,38'1,253 t'1972) Cronkhite. 



3,946,864 (3976) Hutson. 4,Q57,142 t'I877y Lechner et al. The foregdng
references disclose generally devices for storing semiconductor 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 terminals. However, the fo6ovving US   Q 7 MAR a03 La~tters
Patent di:close devices for the shipment and transportation of integrated
circuit campanenb or for circuits ut~sing such integratsd circuit
coanponents: 4,210,243 (1980) McDoweQ. 4,72g,918 ~ 1988) 8akker. 4,792.042
i1988) Koehn et ai. t,103,876 (1992) Murphy. United S~ttas Letters Patent
No. 4,2t0,243 to McDoweil diacdosss a tray fior holding integrated circuit
packages of the transistor out8ne type. This tray has a top piste with a
phrrality of funnel shaped openings each having a eylindrica! bottom
portion for receitring a case. Ths top and bottom edifies of the trays are
dimensioned so that the top of a first tray nests beside the 6ottorn of a
second tray. When the nested trays are turned over, parkages and openings
in the flrot tray sit with the ifat portions of their lea~~s on the bottom
of the second tray. A rim limits trnnaverse movement of the packages set on
the plate when the tray M shaken bo cause them to fall into associated
openings. United States Letters Patent No. 4,725,9t 8 Bakker disdoses a box
for staring electronic devices apparantty including integrated circuits.
The box indudes a material that minimizes electrostatic accumuiatton and
resuitrmt d'kak:harges that could otherwise damage the electronic device.
United States Letters Patent No. 4,?92g42 to Kaehn et al. discloses a clip
carrier for individual electronic circuits. It is possible to stsek these
chip carriers for shipment in bulk) albeit, in a single package.   0 7 MAR
200 Each of the foregoing McDoweli, Bakker and Kwrhn et al, patents de
scribes a da~ice for use with a component of a r~ngie size or limited range
of sizes, Tha Murphy patent cGscloses a tray for the transportation and
stc~rags of pin grid array lntegneted circuit component. A pin gdd array
~PGAy integrated circuit component typically has a thin planar housing of a
cei~amtc or othor material for containing a semlaonductor substrata and
rotated ciro~ritry. Terminal pins extend perpandicuisrly to one planar
surface of the housing. The terminal pins define an array or matrbc of
columns and rows with an Industry..standard spacing. Currently the spacing
Is 0, t inch so the ten~ninai density is about 100 brmlnals per square
inch. PC3A infiigrated drcuit components come in myriad sizes that am
defined alternatively by the sine of the housing (from a 1 inch square to a
2.5 Inch square) or by the size of the matrix from a 9 x 9 torminal pin
matrix to a 25 x Z5 terminal pin matrixl. The Murphy patent ~SCloses
stackabla trays for carrying multiple POA intr~9rated drcult components.
Each tray has a lattice framework that defines dlscrtte storage pocket
areas. Each storage pocket area comprises a i~as~ support that span:
portions of the framework and includes ups tandinA ribs that engage the
integrated circuit component. The locus of the upstanding ribs of a given
set constftutes a rectangle or square that Is con centrjc with and spaced
from the locus of other sets of upstanding ribs, Depending btmtinal pins
from the housing lie betyveen indivjdual ones of the upstanding r~s. These
trays have proven to accommodate varioers charactarisbcs 



~ ~7 MA ~ ~~'~'~ s inherent in such component and to satisfy other
requitameets imposed by m~.nufacturing proaasses. For example, this tray
provides a d'Kect, repeatable correlation between the tray and the terminal
pins. It also protects the terminal pins from damage due to mechanical
shock during tranxport and provents the accumdatioa of an electrostatic
charge on the PGA integrated drcuit compone~ to avoid a potantfa! discharge
and damage. Integrated circuit manufacturers now produce an integrated
drcuit parkage called a ball grid stray (BGA~ intoprated drcuit. BGA
lntegratod oircu',ts are characbrized by a thin planar housing end a
plurality of external fien~ninds on one side of that housing. ~aeh extemai
fierminal comprises s small solder ball. L.gce prior art PGA integrated
drcuit packages, the solder ball terminals in w BGA integrated oaeu'rt
padesga can be arranged in a tww dirnensional array. Hows~or, the temiinai
density in a BCA integrated circuit parkage is many times (up to 7 or more
tinws) greater than attained with PGA integrated circuit packages. The
manufacturer: of BC~I integrated circuit psckages and their cue toners who
assemble these packages onto circuit boards have mrolved a series of
hsndling nquirsments that are more restri~ra than those associated with PGA
integrated circuit packages. For example, solder bail terminals are more
susceptible to physical damage than the terminal pins in PC3r~ integrated
circuit packages. Coosequentty both manufacturers and customers want a
common component tray that protects the integrated circuit from physical
and elscbtcal damage. Both want a tray that provides   ~D 7 MAR 2~t~a s
repeataale posidoning of the HQA integrated drcult package in the tray to
en hence automatad assambly techniques. Both want a tray that will store
m~.ritipi4 BGA integrafied cUcuit padiages and that will stack with other
trays to facilitate bulk transport and storage. However, tha manufactnurers
and customers have a set at apparently antithetical roquinmants that must
be met without sacrificing any of the common raquiroments. SpeciRc~lly,
marn~iactarors wart to transport $(iA integrated circuit packages in a
'terndnals up" eon~uration in which tha pla nor housing is substantially
hortsorrtal end the solder ball tenrinah sn' on top" of the housing. This
"terminsls up" position facultafiea tire inspection smi testing of the BGI4
integrated drauit package by tha manufactunr prior to shipment. Moreover,
some customers ws'il de9lre to work with the components in this "terminals
up' orientation for initial inspection and prelJminary basting. However,
most useea will want to flip' the component to a "*erminals down" position
for robftlcs pick and place when being joined to .s circuit board, in a
'terminals down` position the planar hou:;ng is essentially hori:ontal end
the terminals are on the ' bottorn~' of the planar hoc~sing. None of the
prior art storage frays is capable of providing all these reqarirerents. In
each it would be necessary to design separate trays fior each of the
"terminals up" and "terminals down" orientations and to ~esd~blish same
methodology fior transferring the BGA integrated circuit packages
ind'widua~y in one orientstion in ore tray !n the second orientation in the
other tray. Such a methodology is not acceptable becaua~e it   



0 7 MAR 20a inti~oduces extra manufacturing tine and costs and because any
such handling introduces an increased risk of integrated circuit component
darnage. Thereforo it is an object of this invention to provide sn
economical trayforthe transportstion and *torage of electronic componerrb,
particularly imA grid array Integrated drcuit components. with thv
camponsnt in either of ~wa ortentattons. Anotfier object of this invention
is to provide a tray for storing and transpordnp etectronfc cortrpanents,
parHcuiariy bad grid array inbgratsd drc:uit components, that accurately
positions the components and the terrnlnals on those component in either of
two orienbtlans. Another object of this invention is bo provide a tray for
storing and trsr~sportjng electronic components, particularly lice grid
array inte9rabd drcuit component, that protects the termJnals emanating
from such components from damage due to contact with the tray or other
devices in either of two orlontations ofi the component. S~ another object
of this tnventton is to provide a tray for storing end transporting halt
grid array integrated circuit components wHfr solder terminals on one side
of a planar housing that stab~'~s the position of such components both when
the terminals are oriented above the housing and below the housing. Yet
onother object of thb invention is to provide stackable trays for storing
and trensportina ball grid array integrated arcuit component in   0 7 MAR
2~~~ s which each tray can carry the components in either of two
orientations. Yet still another object of this invention is to provide a
tray system with identical stackeble trays for storing and transporting
ball grid array inti~grated drcuit contponerrta that facilitates both
rnanual and automated handling techniques by allowing the stacked tray and
componentx stored therein to be flipped between two orientations. fn
accordance with this invention, a tray for storing and transporting
Integrated circuit oomponente characterized by ,a thin planar ~ housing and
pku~~ty of ten~ninals on one side of the housing comprises a framework that
dines a storage pocket area for the component A first support carried by
the framework defines a first support plane for engaging the one side at
the lnte~ra#ed circuit component. A second support carried by said
framework defines a second support plane that is parallel to the first
support plane for engaging the other side of an Integrated circuit
component This structuro enables the tray to store the integrated circuit
component in a first orientation with the first support plane above the
second support plans and a sl~eond orientation with the first support plane
below the second support pfar~e. The framework sta~zls the position of the
integrated circuit component in both orientations. In accordance with
another aspect of this invention, a tray system for storing a plurality
ball grid array integrated circuit components includes first and second
trays. Each inte9ratad circuit component has a planar housing and an array
of ball terminals located on one side of the housing. Each of the first and
second trays includes a framework, first and second sets of 



0 7 MAR 2(ifl~ 8 supports. The framework defines a storage pocket area fior
oath integrated cira:uit component and loc~rtes each integrated drcuit
component at and stab~zes the position of the integrated circuit component
yvid~fn a corresponding storage pocket sroa. The first support set carried
by the ~ra::rnework in each said storage podcst area defines a fret support
plane enflages the one side of the integrAted circuit component in that
storage pocket area. The second support set carried by the framework in
each sad storage pocket area defines a second support plane that is paraael
to and spaced from the first support plane and engages the other side of
the intoQratad circuit cornponsnt. Complementary structures on each tray
enable the first and second trrtys to be stacked and capturo the integrated
arc:uit component therebetween. The appended ciaim3 particularly point out
and distinctly claim the sak~ject matter of this lmrantion. The various
objects. advantaaea and novel fea~turos of this invention wfg be more tally
apparent from a reading of the foll~o~wing deta~ed desctiptivn In
conjuncdon with the accompanying drawings in which like reference numerals
refer to like parts) and in which: Fig. 1 is a perspective view of a tray
that is constructed in accordance with this Invention for storing and
transporting alectronfc cornponants in a first orientation; Fig. 2 is a
perspective vj~nr of the tray in ~ Fg. 1 in a second ori6~ntalion; fig. 3
i3 a top view of the tray;   0 7 Ma R 2~~~ ,o Rg, 4 is a bottom viaw of the
tray: Rg. 5 is an enlarged cross-sectional view of a portion of a Cdr of
stocked trays taken gsneraNy along fines 5-5 of Fig. '1 ~ a first
orientation: end Rg. 8 is an enlarged cross-sectional view of the pair of
trays 1n Rg. 5 in a second orientation. ~I!ytinn of INustrative Ey,~b~~
ants A tray system for staring and transporting integrated drcuit
components or !he like constructed in accordance with this Imrentlon
cormprlaes a tray 10 as shown in Fis. 1 through ~ that can be stacked with
ons or more additional trays, such as a second tray 90A in figs. 5 and B.
En this particular embodiment) the tray i 0 carries a number of boa grid
array ~`EtQA`) integrated dr~cuit components at discrete locstrons, or
storago pocket areas, in the tray 10. ~t way of example) each of ~tgs. 1
through 6 dopicts a BGA component 11 wfth a thin, planar housing 20 and s
pleraGty of ;older bad terminals 21 formed on one planar surface 22 of tfie
housing 20 as shown in t=~s. 1, 3 and 5. !n this orientation, the tenninsis
21 lie'on tap ". of the housing 20 and arranged In a two-dimensional
matrix. This is a "terminsds up" orientation. In Rgs. Z, 4 and 6 the
integrated circuit terminab lie below tire housit~ Z0 In a "terminals down`
orientation with only tfie other surface 23 of the housing visible. The
tray 10 is an integrally molded device, typically of a conductive plastic.
The conducfrve plaatlc may comprise any of a wide vsriety of easily mo~ded)
conductive and thermally and dimensionally stable materials. A 



0 7 CIA R 2003 conductor fled, polyether sulfons material is prafierred.
Other material! include carbon or aluminium-fbled polyetharimldes,
polya~ryl sultbnes and poiyestsrs. The tray 7 0 in Figs. 9 through 4 is
molded in a lattice-like framework 24 that s~spregates the tray 10 into an
arbitrary number of discrete storage pocket !roes. ~ In the pardrular
embodiment of Hg. 1, tfie framework comprises flour storage packet areas
Z5, 26. 27, and 28 an arranged la two columns and two rows. Spsdfloa~y, the
trey 44 indudes outer peripheral bet~ms 30, S1, 32 and 33 that fiotm the
periphery of the tray 10. A serlss of intersecting walls define the storage
pocket areas and htdude a first set of anraUs 34, S5 and 36 that an
parallel to the beam! 30 and 32 and a second set of spaced para~el walls
40, 41 and 4Z between the beams 31 anal 33. The wads 34, 35 snd 36
intersect the wails 40, 41 and 42. CollsctivslY these walls form the
peripheries of the carious pocket stor~9e arrr:. More speciflcsUy, portions
of walls 34, 35, 41 and 42 form tho storage pocket area Z5; wags 3t', 38,
41 and 42 fiorm storage pocket area 26: wails 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 storage pocket areas 25 through 28 has identical
construction, so only storage pocket area 25 is desen'bed in detail.
Looiong 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 ~clude a number of inwardly projecting tabs. Specficaliy, tabs 43 and 44
extend irort~ the portion of wall 41; tabs 45 and 46, from a portion of
wall 36; tabs   0 7 MAR 2003 12 47 end 48, from a pordon of waft 42; and
tabs 5a and 51, from a portion of wall 34. Each of these tabs 43 through
48, 50 end 51 forms s coplanar surface. In Fig. 5 ion the top of the tabs
in the orientation scheme in Ftg. 1.~, the flop edge surfaces on a
corresponding tab 52 on wail 34, tab 53 on well 35 and tabs b4 and fifi on
wall 40 form s first suprrort plane ~ 4. More spuciflcally, In the position
shown tn pg.1, tabs in the storage pocket sros 27 corresponding to tabs 43
through 48, 60 snd 5'!. enqspo the other aurlsce 23 of the integrated
circuit 11 theroby .to support the isttaegrrfisd clrc:uit 11 in a
tereninais up position. Each of the walls includes additional tabs that are
formed between ind'nridual ones of the find tabs and sd~acent intersections
of welts. Again as shown fn Figs. 9 and 3, the portion of the web surface
forming storage po<:ket area 3b carries inmrrdly extending tabs 60 and 81
white portions of the wall 35, 41 and 34 carry, respectively, tabs G2 and
$3, tabs B4 end s5 and tabs 68 end 67. Edges of comsspond'mg tabs 70 on
wall 34, 71 on wad 36 and tabs 72 and 73 on wall 40 form a second support
plane 5 6 that. as sha~wn in Rg. 6, engages the one planar surface 22 of
the integrated drcuit 11 to the support the integrated drcuit 1 i in a
terminals down position ss sha~wn in Rgs. 2 and 5. These edges are the top
tab edges In Rg. 6 and the bottom tab edges in FIg. S. Each wall portion
around each :tarage pocket area ad~tionslly includes structures for
rostrafning any motion of the ints~r~rted drcuit 11 in s direction that is
parallel to either 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   



0 7 MAR 2003 13 anms 25 and 27 has a central body portion 80 that extends
between the walls 35 and 35. A central extension in the form of a tongue 81
carries the tams 43 and 4 4 that extend into the storage pocket area 26 and
corresponding 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 chamfered or angled surface 82 and 83 that form a transHion
brlwhn the upper odge of the central portion 80 and the free ed9rr of the
tongue 81. A recess 841ocated bebw the ceMrai portion 80 has chamfered
su~rtacxs 85 and 86 and corresponds in form to the tongue 81. Each of the
wag intersections, such as the intaraection 90 formed by wai>Is 36 and 41,
has a corner ex~benslon structure tt~~rt extends along each waH portion
into each of the adjacent storage pocket areas. In the storage pocket ana
25, for example, a portion of a oornsr extension 9Z oxbends dawnwardty or
oppositoly from the tongue 81 at the intersection 90. A similsr corner
extension 9Z extends along a portion of the wsR 41 from the intenecdon of
the walk 41 and 34. t:,ach of these comer extensions mates with a
corresponding recess 83 or 94 as shown in mss. 1 and 3 formed by chamfered
surfaces B2 and 83 thereby to fac~itate the irrterongagement of comer
extensions and tongue portions. In addition each of the confer ex~Gensions,
such as corner extensions 91 and 92 ternninate with chamfered free edges 97
and 98 respectively. The edges facilitate thv placement of cor:nponents on
the tray in a tn~ninals down orientation. As shovvn in Rg. 5, the edges of
the housing 11 rest on tfi~e first support planer 56 defined by edges of
the central tabs 52, a3, 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 extensians.100 and 10t extend vertically dawn past the
irttegratod drwit in the orientation shown in Fig. 5. A central extension
or tongue 104, corresponding to the central extension $'!) extends upwardly
into a recess 105 formed in the tray 10A that corresponds to the recess 84
shown in Figs. 1 and 3. The bongos 105 also extends vertically upwardly
past the Integrated cirwit 11. Consequently, each of the wail portions
surrouncting a partic~iar storage pocket area includes portions of the wads
o1 the ac~acent stacked trays 10 and 10A, and they form an essentially
continuous wall surface. Each of these walls is identical and pashioned
proximally the edges of ~e integrated circuit i 1 thereby to capture the
integrated circuit 11 in a storage pocket area and limit anY motion of the
Integrated circuit 71 parallel to a support plane (i.e. horisontaliy In the
ottentadon shown in Rgs. 5 and fi). h'ig. B depicts the strurdrre of the
stacked trays of Rg. S after they h~w~e been lltppsd to orient the
int.grated circuit 11 in a terminals down orientation. In this position
edges of the tabs, such as tabs 108 and 707 in Fig. 1 OA, that correspond
to tabs ?Z and 73 in tray 10, support the housing 11 is a second support
plans 74A corresponding to the support plane ?4. 'rha support plane 56 end
?4A ors spaced by an amount corrospond'mg to the thickness of the
integrated circuit housing 20. In ~rccordance with another aspect of this
invention, i~rgs. 1 and 2, the be~~ms 30 through 33 Indude bosses 110) 119,
! 12 and 113 on one surface of few tray '! 0 end aligned receptacles 114,
115, 116 and 1 I? formed in the   0 7 MAR 2003 16 



opposite side of the tray 10. Certain of the bossa~s can i~avo d~oring
shapes fio assuro registration and appropriate arrgnment of adjacent trays.
In figs. ~! and Z, for example, the boss 19 0 i* fomned as a cruciform
while bosses 111 through 113 an cylindrical and the receptade 1141s larger
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,
the e~atansions o! the tongues, such as tongue 1 d4 and the corner
extensions, sub as comer extensions 100 and 101 past the integrated circuit
assure thm tmpmperiy oriented trays vw71 net engage and damage the
terminals 21 on the integrated chcuit 11. 1f the trays aw stacked as shown
in Ftg. 5 and the upper tray 10A is thorn removed, the lower tray extends
the terminals 21 as shown in Fig. 1. In this orientation the terminals are
accessible fior inspection and tests. The central tongues such as the
tongue 81. engage each of the edges of the attograted drcult 11 thereby to
stabrl' rzo its position in a horizontal plane. If the tray 9 OA is stacked
on top of the tray 10 as shown in Fig. 5, the stacked trays can then be
turned over to the orientation shown in FIg. 6. During this proceu, the
various tabs in both trays coast to stabi~se the po~rttion of the
integrated drcuit relative to 'the two trays during tray r~tlon. f f the
upper tray, now the tray 10, is removed, the tray 1 OA bolds the integrated
circuit 11 in a terminals down position as is also shown in 1=~. 2. In this
orientation the corner extensions stabiiite the position of the integrated
circuit 11 within the storage pocket area 2fi. Thus, it w~l now be .
appsront thrt the tray 90 constructed in   0 7 MA R 200 ~s acr:ordance with
this invention satisfies each oaf the objects art this inventton. Tlte tray
is directly adppted for use wids ba!< grid array integrated drcuit
cwnponents. A single tray can orient the components in a 'terminals up' or
"terminals down" position. Wall portions around each BGA component
acr:urateiy position each integratad circuit to facilitate pick and place
op~arations. Moreover, wad portions form pockets and protect the Mtsgratad
dn:ults from physical damage. Yet, all the terrt~inals are resd~y
accessible fior inspection and test in a 'temnlnsls up' orion~stion. This
invention has been disclosed In terms of certain embodiments. It vsill be
apparent that many nroditications can be made to !he disclosed apparatus
without departing from the invention. For example) the sp~~cificsdly
disclosed tray 10 uses a plurality of inwardly extending tabs to define
each of two support planes. Other structures could be su6atituted for such
tabs and serve to estab~sh ono or both of these support planes. ThnrofOrs,
it is the intent of the appended ciain~s to cover aN such variations and
modifications as come within the true spirit and scope of this Invention.
0 7 MAR 2003 17 Claims: 1. A tray (10) for storing an integrated circuit
component (11 ) having a planar housing (20) and an array of terminals (21
) located on one side of the housing (20), in predetermined column and row
positions with predetermined spacings, said tray (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
f rst 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   0
7 MAR 2003 18 



into the recesses of the other , whereby said tray (10) is able to store an
integrated circuit component (11 ) in a terminals-down orientation when
said tray (10) is in a first, substantially horizontal position with the
first support plane (74) above the second support plane (56) and store an
integrated circuit component (11 ) in a terminals-up orientation when said
tray (10) is in a second, substantially horizontal position with the first
support plane (74) below the second support plane (56), and wherein said
wall means is configured to stabilize the position of an integrated 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 ('( 0) 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).   0 7 MA R 2003 19 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   0 7 MAR 2003 20 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) 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 stabilizing means on the other
of said stacked trays) to stabilize the position of an integrated circuit
component (11 )   0 ~ MA R 2003 21 transverse to said framework means (24)
within one of said corresponding storage 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   0 7 MAR 2003 22 perpendicularly to the
other side of the first (74) and second (56) support planes, whereby said
central extensions and corner 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).
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   Q 7 MA R 2~~3 23 perpendicularly to
the other side of the first (74) and second (56) support planes, 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. A tray (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. A tray (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. A tray
(10) system for storing integrated circuit components (11 ) as recited in
claim 13 wherein each of said tabs extends transversely to the first (74)
and second   0 l MA R 2003 24 (56) support planes and wherein each of said
tabs forming said first support means terminate at the first support plane
(74) and said tabs forming said second support 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 ) info said storage pocket area. 17. A tray (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   0 7 MAR 2003 25 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. 18. A tray (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. .AFY.A
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