TRAY FOR BALL~TEHW$NAL INTEGRATED CIRCU TS
- Background
“Enventiongenerally relates to integrated circuits and nore

Aolbar-q POT

of the Invention Field of the | nventi on Thi s

specifically

'__:_t,.o/ele’cﬂ/ces for the storage and transport of such integrated circuits
characterized by solder ball termnals. 1 Description of Related Art
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circuits characterized by solder ball terminals.

Description of Related Art

Tl'wi storage and transportation of semiconductor components have
bezome important consideraﬁdns in the production of electronic assemblies,
especially as semiconductor components hnvé matured frém inexpensive,
elementary circuit elemients into expensive, sophisticated, complex circuit
compcnen'is.' As these components have grown in complexity, they have
become mofe susceptiblé‘ to damage from a number of external influences,
such as mechanical shock and discharges of accumulated electrostatic
charge. Consequently, there have been many changes in the transportation,
assembly and testing procedures that electronic assembly producﬁon
facilities .utilize. Sﬁch procedures, when properly implemented, now
contribute significantly to the success of such electronic assembly facllities.

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 carriers" provide such functions for indiviaual components.
“Chip carriers" are special fixtures that house and protect individual

components, such as an integ;ated circuits, from damage due to mechanical



For exanple, in certain circunstances it is inportant to transport a
conponent, such as an integrated circuit, pretest it, and provi de ready
access to the conponent for delivery to or insertion into a printed circuit
board. "Chip carriers provide such functions for individual conponents.
"Chip carriers" are special fixtures tha® house and protect individual
conponents, such as an integrated circuits, from damage due to nechani cal

2  shock or shiockiorelectrastatic dischamge durimpprocessing) pepdyuntiony tésting andst i ng
and assenbly operations. A chip carrier also can orient an integrated
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requi renent for the 'storage and shipnent of 'large n ers of I ntegrated

circuits and gLl CEIRE ' ]l e lsnt egr at ed
“circuit manu a'g'tﬁﬁ?lgrs shi 25%\%&%@#%'(‘)‘;@?1{@9 %OP'E%F o%’gc?@ ?%argm k
guantities. Sone nent s ups or

dets direcily to IV PHbTH GPUBRABGRE: BibrPd WRY RelY BAA SRRHETHASE HIseS | o
transport or store such_ _conponents and then transfer the conmponents to
chip carrier §StoyageHend jshipment of large numbers of integrated circuits and like
components without testing. For example, integrated circuit manufacturers
ship such components to customers in bulk quantities. Some customers
may desire to move such components in groups or sets directly to a printed
circuit board. Other customers may desiré to transport or store such
components and then transfer the components to chip carriers or the like for
further transportation and testing. When this limited requirement exists, it
Is c.:lifﬁcult to justify the costs of purchasing and handling individual chip
carriers. | Examples of device; that store or carry multiple semiconductor
components on a simple device are lllustrated in the following Letters Patent:
3,469,686 (1969) Gutsche etal.
3,482,682 (1969) Cronkhite.
3,361,253 (1972) Cronkhite.
3,946,864 (1976) Hutson.
4,057,142 {1877) Lechner et al.
The foregoing references disclose generally devices for storing
semiconductor wafers. Such wafers, however, 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



further transportation and testing. Wen this [imted requirenent exists, |
it is difficult to justify the costs of purchasing and handling i ndividual
thip carriers. Exanples of devices that store or carry nultiple

sem conductor conponents on a sinple device are illustrated in the

follow ng Letters Patent: 3 - 3,469, 686 (1969) Gutsche et
al . ' 3,482,682 (1969) Cronkhite.

3, 361, 253 ( 1pamprsCPatiiti disclose devices for the shipment argldrapsportation)ofiut son.
4,067,142 (1977) Lechner et al. The foregoing references disclose

gener al | y deyitegratéd tirsiie conponents ooful civcaits uaitizing. sushdhtegramdxircoitiever ,
do not have termnals that are normally encountered in finished integrated

circuits. Th g§s:are not readily adapted to devices with term nals.
However , the‘é?@\plh(i)'\?\n“ng us ' 3

Letters Patent disclose devic ' d transportation of
8214245 .)W{:Yvﬁﬂ.

integrated circuit conmponents Or TOr circuits u I'zi ng such integrated
circuit conponents: 4,725,918 (1988)%%&&?.243 (1980) McDowel I .

4,792,042 (1988) Koehn et al.
5,103,976 (1992) Murphy.

United States Letters Patent No. 4,210,243 to McDowell discloses 2
tray for holding integrated circuit 'packages of the transistor outhine type.
This tray has a top plate with a plurality of funnel shaped openings each
having a cylindrical bottom portion for receiving a case. The top and bottom
adges of the trays are dimensioned so that the top of a first tray nests inside
the bottom. of a second tray. When the nested frays are turned over,
packages and openings in the first tray sit with the flat portions of their
leads on the bottom of the second tray. A rim limits transverse movement
of the packages set on the plate when the tray is shaken to cause them to
fall into associated openings.

United States Letters Patent No. 4,725,918 Bakker discloses a box for
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 Koshn et al. discloses
a chip carrier for individual electronic circuits. It is possible to stack these

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



T
4,725,918 (1988) Bakker. 4,792,042 (1988) Koehn et
al . _ 5,103,976 (1992) Murphy. United States
Eetters Patent No. 4,210,243 to McDowel |. discloses a tray for holding
~integrated circuit packages of the transistor outline type. This tray has
atop plate wwth a plurality of funnel shdped openings each having a
cylindrical bottomportion for receiving a case. The top and bottom edges
of the trays are diEashsobthedfaregoingt McDowell) Bikker fandsKoéhrrt ahSpatentssi de
~the bottom of a second tray. Wien the nested trays are turned over,

packages and ojeseiiBes aidevidadfof 1156 ith #¥omipbniht &F 4 Sfgle sike BPkhited Fartfe t hei 1

| eads on the bottom of the second tray. Arimlimts~ transverse novenent
of the Packagcsr apie o MuRHY Setlift ubitesks 3rkp 130 HF BabeBRaRe 5" °
4725, 91,8 Elisiocdl SERRSE AT In el S0 SRR AT S8 aran (o
ot herwi o dandBEANRIRaraed SFie dosparent tyically Bas a HircplsRachousinG of apat on
No. 4,792.042 to Kpehn et al. discloses a chip carrier for individual
el ectroni c ci EIAMIE of other material| for (conteining ahsemicopdustor subistrate fand
shiprent in bulk, albeit, in a single package.
: related circuitry. Terminal pins extend perpendicularly to one planar surface
of the housing. The terminal pins define an array or matrii of columns and
| rows with an industry-standard spacing. Currently the spacing is 0.1 inch
so the terminal density is about 100 terminal.s per square inch. PGA
integrated circuit components come in myriad sizes thét are defined
alternatively by the size 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 terminal pin matrix to a 25
x 25 terminal pin matrix). |
The Murphy ﬁatept discloses stacléble trays for carrying muitiple PGA
integrated circuit components. Each tray has a Iittice framework that
defines discrete storage pocket areas. Each storage pocket area comprises
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



4 Each of the foregoing McDowel |, Bakker and Koehn et al. patents
descri bes a-device for use with a conponentof a single size or limted
f-ange of sizes. The Murphy patent discloses a tray for the transportation
and storage of pin grid array integrated circuit conponents. A pin grid
array (PGA) integrated circuit conmpone®t typically has a thin planar

housi ng of a ceram c or other material for containing a sem conductor

substrat e angqhkerent intstthccomporients and toisatishypother cequirements isapdsedibyr |y to
one planar surface of the housing. The terminal pins define an array or

matrix of colpyiifactifing prOestbs.N Fori sxaifipley - tHie nGay Cpronidesng. divect.ent |y
the spacing is 0. 1 inch so the termnal density is about 100 term nals
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pat ent di scl gses stackable trays for carrying nultiple PGA integrated
circuit conpdraspert QP£WFH§’ ﬁ'&s‘%?‘i"ﬁ?f’%’é #F&‘nﬂﬁﬁ&?’?ﬁﬁtcmﬁ%ﬁ Pﬁe@‘e
di screte storage pocket areas. Each storage pocket area cg_rrp | ses a base
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that engage the Integrated circuit conmponent. The | ocus of
damage.

Integrated circuit manufacturers now produce an integrated circuit
package called a ball grid array (BGA) integrated circuit. BGA integrated
circuits are characterized by a thin planar housing and a plurality of external
terminals on one side of that housing. Each external terminal comprises a
small solder ball. Like prior art PGA integrated circuit packages, the solder
bal! terminals in a BGA integrated circuit package can be arranged in a two-
dimensional array. However, the terminal density in 2 BGA integrated circuit
package is many times (up to 7 or more times) greater than attained with
PGA integrated circuit packages.

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 are more susceptible to physical damaéé than the terminal pins in
PGA integ_rated circuit paékages. Consequently both manufacturers and
customers want a common component tray that protects the integrated

circuit from physical and electrical 'damage. _Both want a fray that provides
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the upstanding ribs of a given set constitutes a rectangle or square that
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circuit packages, the sol der

antithetical requirements that must be met without sacrificing any of the
common reﬁuirements. Specifically, manufacturers want to transport BGA
integrated circuit packages in a "terminals up" configuration in which the
planar housing is substanﬁaliy harizontal and the solder ball terminals are "on
top" of the housing. This “terminals up” position facilitates the inspection
and testing of the BGA integrated circuit package by the manufacturer prior
to shipment. Moreover, some customers will desire to work with the
components in this "terminals up” orientation for initial inspection and
preliminary testing. However, most users will want to “flip® the component
to a "terminals down" position for rabitics pick and place when being joined
to a circuit board. In a “terminals down* position the planar housing is
essentially horizontal and the terminals ate on the "bottom" of the planar
housing.

None of the prior art storage trays is capable of providiné all these
requirements. In each it would be necessary to design separate trays for
each of the “terminals up" and “"terminals down" orientations and to
establish 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

iappaentlycd



ball termnals in a BGA integrated circuit package can be arranged in a
two- di nensional array.” However, the term nal density in a BGA integrated
eircuit package is nmany tines (up to 7 or nore tines) greater than
attained with PGA integrated circuit packages. The manuf acturers of
BGA integrated circuit packages and thei# custoners who assenbl e these
packages onto circuit boards have evolved a series of handling

r equi r enent sintieduces cextra ananufacturing, iime, and; pests and hecawseafy sychca
integrated circuit packages. For exanple, solder ball termnals are nore
suscept i bl e handlimgs inteédutesagn incesasederiskrof integrated tincuibGompenentat ed
circuit packages. Consequently both manufacturers and custonmers want a
common conpogsiagé. ay. that protects the integrated circuit from physical

and el ectrical damage. Both want a tray that provides r epeat abl e
positioning of the BGA integrated ci ﬂ,_l,it'm?ckage in the tray to enhance
automat ed assenbly techniques. Both wani a tray that will store nultiple

BGA 1t earated oltiutelodIF PG S Jr e Wit 6l pithids ShWonbha 1 ©

facilitate bulk t Spo e manufacturers

and customer ﬁa#‘?&ﬁhg trsé?ltspgsfta&gf and Qfolrz ge of electronic cbmponents, particularly

ball grid array integrated circuit components. with the component in either
of two orientations. .

Another object of this invention is to provide a tray for storing and
transportinj electronic components, particular.Iy ball grid array integrated
circuit components, that accurately positions the components and the
terminals on those components in either of two orientations.

Another abject of this invention is to provide a tray for storing and
transporting electronic components, particularly ball grid array integrated
circuit components, that protects the terminals emanating from such
components from damage due to contact with the tray or other devices in
either of two orientations of the component.

Still another object of this invention is to provide a tray for storing and
trarisporting ball grid array integrated circuit components with solder
terminals on one side of a planar housing that stabilizes the position of such

.~ components both when the terminals are ariented above the housing and
below the housing. '

Yet another object ;:f this invention is to provide stackable trays for

storing and transporting ball grid array integrated circuit components in



antithetical requirements that nust be net w thout sacrificing any of the

common requi renents. Specifically, manufacturers want to transport BGA

i-ntegrated circuit packages in a "termnals up" configuration in which the

pl anar housi ng i's substantially horizontal and the sol der ball termnals

are 'on top" of the housing. This termnénals up" position facilitates the
I nspection and testing of the BGA integrated circuit package by the

manuf act ur er whichreach tray icapreany McmnﬁanImmmommWBm re to

work with the conponents in this "termnals up” orientation for initial

i nspect i on and et stifh mﬂlet ebjeict of thisviaventionisto peavide \al fray systent 0
"flip" the conponent to a "termnals down" position for robitics pick and

pl ace when bakith iHenticsl statkable HdysUfdr §10fhg- and hanspéitifigBalb
position the pl anar housing is essentially horizontal and the term nals

are on the "Qpjdgeate dOélrédﬁﬁePﬁ?Bﬂénts Mﬁh&iﬂﬁtes both ni¥tiifal Qi\dtﬂﬂ?ﬁfaiéu art

storage trays IS capabl e of oviding a ese requirenents. In each

and "t Efm?ﬁéﬁ@@&éﬂtﬂsﬁﬁk?iﬁeﬂﬁ@@hﬁ é'sa*ig'feg{)rﬂgﬁﬂ‘i@oﬁémb@ﬁna% PR ir o
b ont ot | on "1 tHeBHS & M AIEGed Hebwsed Mo iGRFESREn | n he other fray. Such
a methodol ogy s ?l? chgr%ea?lgg ?nlﬂsh ?heig ?nuvse?ltllotn. a tray for storing and transporting
inurérated circuit components characterized by a thin planar housing and
plurality of terminals on one side of the housing comprises a framework that
defines a storage pocket area for the component. A first support carried by
the framework defines a first support plane for engaging the one side of the
integrated circuit component. A second support carried by said framework
defines a second support plane that is -parallel to the first support piane for
engaging the other side of an integrated circuit component. This structure
enables the tray to store the integrated circuit component in a first
orientation with the first support plane above the second support plane and
a second orientation with the first support plane below the second support
plane. The framework stabilizes 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 s_econd trays. Each integrated 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



7 introduces extra manufacturing tine and costs and because any such
handl i ng i ntroduces an increased risk of integrated circuit conponent
damage. - Sunmary Therefore it is an
object of this invention to provide an economical tray for the
transportation and storage of el ectronicSconponents particularly ball grid
array integrated circuit conponents, with the conponent in either of tw
ori ent at i ons supports. Atha framewsirkclefines aistorage pecketarepfor sagh integreted ¢ r ay
for storing and transporting electronic conponents, particularly ball grid:
array i ntegr atinthit component angdoeates , eschaointegratedcirtyit component athand :
conponents and the termnals on those conponents in either of two

ori entat i ons.gtahilizes tﬁ@ob@éfﬁoﬁbjo‘?C&@finfﬁr&ehnmhitoBohﬁ:oh@n@rﬂlﬂiﬁﬁ @ tray
for storing and transporting electronic conponents, particularly ball grid

From such _coiiespnbil becf 44 BACREE arda,“ Tud flf SUpppitisst Gaisd by B 711 N0
anot her obj ectw Rl Ih 4Rcfli gl hfbra3F posicet Mpa"ORUE gee sypportplarl,
ransporting halled'hd dHel Sl ot Rleghaild Gibie SSARIRSAE fn Wha BRIl
pocket area. The second support set carried by the framework in each said |
storage pocket area defines a second support plane that is parallel to and
spaced from the first support plane and engages the other side of the
intograted circuit component. Complementary structures on each tray
enable the first and second trays to be stacked and capture the integrated
circuit compbnant therebetween.
' the Drawi
The appended claims particularly point out and distinctly claim the
sukiject 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 description In conjunction with the accompanying
drawings in which like reference numerals refer to like parts, and in which:
Fig. 1is a perspective view of a tray that is 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;



termnals on one side of a planar housing that .stabilizes the position of
such conponents both when the termnals are oriented above the housing and
bel ow t he housi ng. - Yet anot her object of this invention is to

provi de stackable trays for storing and transporting ball grid array
integrated circuit conponents in’ 10 _ -

8 whi ch each tray can carry the conponents in either of two orientations.
Yet still another és éds abottemcvipw ehitheoWayss to provide a tray system
with identical stackable trays for storing and transporting ball grid array
i ntegrated circuitFigoSpisnameslarbed cross-sectionat view lofre poetioraofl acpaip ofit ed
handl i ng techni ques by allowi ng the stacked tray and conponents stored

therein to bestickpd arhysanker gehsrally alony iidsHS of Fig. 1 in d firstofienehtions Wi th
this invention, a tray for storing and transporting integrated circuit

conponent s cha{,@cterl zed by a thin planar housing and plurality of
termnals on one S|de of the housing conprises a framework that defines a

St or ade poCKe! 21 gl e shSerHRA"Bhen bl gl Wil of Gy El FBIY

framewor k defi nes frrst supp ane g one
I nt egrated mg%u e%%%oﬂﬁrﬁttanp‘ second support carried by said framework

scripti ative dime

A tray system for storing and transporting integrated circuit
components or the like constructed in accordance with this invention
comprises a tray 10 as shM in Figs. 1 through 4 that can be stacked with
one or more additional trays, such as a second tray 10A in ﬁgs. 5and 6.
in this particular embodiment, the tray 10 c_arries a nu:ﬁber of ball grid array
("EGA") integrated circuit components at discrete locations, or storage
pocket areas, 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 fonﬁed on one planar surface 22 of the housing
20 as shown in Figs. 1, 3 and 5. In this crientation, the terminals 21 lie "on
top" of the housing 20 and arranged in a two-dimensional matrix. Thisisa
“terminals up" orientation. In Figs. 2, 4 and 6 the integrated circuit
terininals lie below the housing 26 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



defines a second support plane that is parallel to the first support plane
for engaging the other side of an integrated circuit conponent. This
structure enables the.tray to store the integrated circuit conponent in a
first orientation with the first support plane above the second support

pl ane and a second orientation with thel¥irst support plane bel ow the
second support plane. The franmework stabilizes the position of the _

i ntegrated ciconductordiledo polyether sulfone material isopeeferred. Otlier matsyialsince

wi th anot her aspect of this invention, a tray systemfor storing a
plurality balincigde d¢achomyr aivmigium-filledipolysthedmidey) polyasrpicsulfbiresfandt and
second trays. Each integrated circuit conponent has a planar housing and
an array of - lpalyestésm nal s | ocated on one side of the housing. Each of the
first and second trays includes a framework, first and second sets of

supports. The fravheQtdy 961 Bigs. 3 thicligH 8 i Rgiddd A ?Fﬁ@&uﬁé%ﬁﬂk@ﬂ{ at ed

circuit conponent ‘and l'ocates each integrated circurt conponent at and
cor  espondi ng o3 shRr¥ates thirad 183EH SR acbitath, pubeE 37 dllsrfle tlofyg e
framework | np%%ﬁeht g?eia%. Sthc\) r&‘ epgr%cla atr %%%d?nelfe“] %? ﬁgf i1r,s'éhes rg%)ervbor ane
comprises four stofage pocket areas 25, 26, 27, and 28 are arranged in two
columns and two rows. Specifically, the tray 10 incl_udes outer peripheral
beams 30, 31, 32 and 33 that form the periphery of the tray 10. A series
of intersecting walls define the storage pocket areas and include a first set
of 'walls 34, 35 and 36 that lare paraliel to the beams 30 and 32 and a
second set of spaced paraliel walls 40, 41 and 42 between the beams 31
ancl 33. The walls 34, 35 and 36 intersect the walls 40, 41 and 42.
Collectively thes_e 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, 36, 41 and 42 form storage pocket' area
26; walis 35, 36, 40 and 41 form storage pocket area 27; and walls 35, 36,
40 and 41 form storage pocket area 28.
Each of the storage pocket areas 25 through 28 has identical
construction, so only storage pocket area 25 is deséribed 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 packet 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



éngages the one side of the integrated circuit conponent in that storage
pocket area. The second support set carried by the framework in each said
st orage pocket area defines a second support plane that is parallel to and

spaced fromthe first support plane and engages the other side of the

integrated circuit conponent. Conplenentl&y structures on each tray
the first and second trays to be stacked and capture the integrated
circuit conpd¥eand 48cfrobra portion of wall 42; and tabs 50 and $1. oo portign ¢bn of
t he Draw ngs. The appended clains particularly point out and

distinctly chedln84heEachibf trdsentabisct3 throughsa880nindob1 foims wacoplanar
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obj ects. advantages and novel features of this invention wll be nore
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orientation;

Fig. .3 is,at Il ew_of the tray;
spmciﬁt:ally,lilgJ the plosition s %vn\r/:; in Fig. 1, ta in‘the storage pocket area

27 corresponding to tabs 43 through 48, 50 and 51, engage the other

surface 23 of the integrated circuit 11 thereby .to support the integrated

" clr¢uit 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
anc| tabs 66 and 67. Edges of comresponding tabs 70 on wall 34, 71 on wall
35 and tabs 72 and 73 on wall 40 form a second support plane 74 that, as
shawn in Fig. 6, engages the one planar surface 22 of the integrated circuit
11 to the support fhe integrated cir_cuit 11 in a terminals down position as
shcawn 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 arocund each storigo pocket area additionally

includes structures for restraining any motion of the integrated circuit 11 in

n;

a direction that is parallel to either of the first or second support planes 66

and 74, shown in Figs. 5 and 6. The wall 41 between the storage pocket



*10 Fig. 4 is a bottomview of the tray; . Fig. 5is an

enl arged cross-sectional view of a portion of a pair of stacked trays

-t aken generally along.lines 5-5 of Fig. 1 in a first orientation; and
Fig. 6 is an enlarged cross-sectional view of the pair of trays in Fig. 5
in a second orientation. - 13Description of illustrative
Enbodi nent s A tray systemfor storing and transporting integrated
circuit conponantas 28 andc27 ihias « centralubodyl portion: 80rthat extendshbetweasn the

i nvention conprises a tray 10 as shown in Figs. 1 through 4 that can be

stacked with opgilig35ad 3800 tential edteasion i the ferin of a eongte 81 Bardes’then
Figs. 5 and 6. In this pardcul ar enbodi nent, the tray 10 carries a nunber

of ball grid arggne 43 B )48 rﬁﬁgr@iﬁﬂdciﬂtﬁu‘tﬁe CHUSPAYE Pockst GeaC 2B Gnd

| ocations, or storage pocket areas, in the tray 10. By way of exanple,

T O D% bl ing i xnGEh s SRS sty bz "t eitiin”
Crfontation. «hBIeF tﬂaﬁ?"‘s'tﬂ?e«n&v‘?‘ ‘hion o o indaeprotf Lﬂﬂ nged

in a two-dimensional matrix. This is ermnals qo33 orientation.

Figs. 2, 4 and ®tygles; ﬁl‘@gf@!@écpfcﬂﬂﬂedtsuﬁiﬁ&rﬁﬂaﬂedl that mrﬁetmi@"Hg 20

in a "termnals down" orientation, with
between the upper odge 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
wills 35 and 41, has a corner extension structure that extends along each
will portion into each of thé adjacent storage pocket areas. In the storage
pocket 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
intersection of the walls 41 and 34. Each of these corner extensions mates
with a corresponding recess 93 or 94 as shown in Figs. 1 and 3 formed by
chamfered surfaces 82 aﬁd 83 thereby to facilitate the interengagement of
cormer extensions and tongue portions. In addition each of the corner
extensions, such as corner extensions 91 and 92 terminate with chamfored

free edges 97 and 98 respectively. The edgés facilitate the placement of
components on the tray in a terminals down orientation.

As shown in Fig. 5, the edges of the housing 11 rest on the first

support plane 56 defined by edges of the central tabs 52, 53, 54 and 565.



only the other surface 23 of the housing visible. The tray 10 is an
integrally nolded device, typically of a conductive plastic. The
conductive plastic may-conprise any of a wide variety of easily m)l ded.
conductive and thermally and dinensionally stable materials. A
conductor-filled, polyether sulfone materild is preferred. Oher materials

I ncl ude carbon or alum ni_umfi | | ed [i)ol yetherimdes, polyaeryl sulfones and
pol yesters. Corner extensions 100 and-193 omthe-tray JOAinterengnge tecesses 102
lattice-1ike framework 24 that segregates the tray 10 into an arbitrary
nunber of di scante1@3 @nathe trayotiket Theseasornien exitensions 1100 and S@loditemdk of
Fig. 1, the franework conpri ses four- storage pocket areas 25, 26, 27, and

28 are arrangederticallyaowrs pastithe irtegrdtud circult in Sieéridmatibi shbv th'Fy. 8.0
i ncl udes outer peripheral beans 30, 31, 32 and 33 that formthe periphery

of the tray 10A derftfil &&ensién omﬁ.ﬁﬁoanao 3% an@ﬁ 19 té RBn&hPEIRsi Clket

areas and include a first set of walls 34, hat are paral

0 ore, 0,284, SAe6its oo e 08 Yol e 08, i,

vall's 40, 41 agd 2 gpond; to the recess 84 shown in Figs. 1 and 3. The tongue 105 also
extends vertically upwardly past the Integrated circuit 11. Consequently,
each of the wall portions surrounding a particular storage pocket aréa
includes portions of the walls 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 circuit 11
thereby to capture the integrated circuit 11in 2 storage pocketarea and limit |
any motion of the integrated circuit 11 parallel to a support plane (i.e.
horizontally in the orientation shown in Figs. 5 and 6).

Fig. 6 depicts the structure of the stacked trays of Fig. 5 after they
have been flipped to orient the integrated circuit 11 in a terminals down
orientation. In this position edges of the tabs, such as tabs 106 and.107 in
'Fig' . TOA, that corro_'spond to tabs 72 and 73 in tray 10, support the housing
1ina secand support plane 74A corresponding to the support plane 74.
The support plane 56 and 74A are spaced by an amount correspondiﬁg to
the thickness of the integrated circuit housing 20,

In accordance with another aspect of this invention; 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 formed in the



Col l ectvely these walls formthe peripheries of the various pocket storage.
areas. More specifically, portions of walls 34, 35, 41 and 42 formthe
storage pocket area 25; walls 35, 36, 41 and 42 form storage pocket area
26; walls 35, 36, 40 and 41 form storage pocket area 27; and walls 35, 36,
40 and 41 form storage pocket area 28. 16 Each of the storage pocket
areas 25 through 28 has identical construction, so only storage pocket

area 25 is. des®ppgaide;sideof the traydlQ.nCertainset the dosses canshave iffering
particularly in Figs. 1 and 3, the portion of the walls 34, 35, 41 and 42

that bound t he shapeste agsurecegistrationsand apprdpriate aligiment bf adjacent trays.
projecting tabs. Specifically, tabs 43 and 44 extend fromthe portion of

wal | 41; tabs 4bFigsd 14dnd 2| 6o examyple] thie Boss'21D i8 Forméd 8s a_cruciform while
12 47 and 48, froma portion of wal | 42; and tabs 50 and 51, froma

portion of wabbsss 1 fgiﬂgoﬂ h?h@ﬁo%ﬁdé«éﬁ?ﬁ%g@%ﬁmm ﬁlﬂsﬂrﬁgg | ona

copl anar surface. | on the top e ta n-the oriefta
e " L9 hrmoopblied PP WG 71 sk U ARG L nF LT o
support plane g .. Nojg glpéfaé%%b{iﬁé lII'IX’atn'dnm%l(lag Qe e Bbss 1Y Moreover, the tabs

I n the storage pocket
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 sngage 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
then removed, the lower tray exténds the terminals 21 as shown in Fig. 1.
In this orientation the torminal# 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 tured 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 circult relative to the two trays during tray
rotation. If the upper tray, now the tray 10, is removed, the tray 10A holds
the integrated circuit 11ina terminal; 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



27 corresponding to tabs 43 through 48, 50 and 51, engage the other

surface 23 of the integrated circuit 11 thereby to support the integrated
gircuit 11 in a termmnals up position. Each of the walls includes
additional tabs that are formed between individual ones of the first tabs
and adj acent intersections of walls. Agaih® as shown in Figs. 1 and 3, the
portion of the wall surface form ng storage pocket area 25 carries

i nwar dl y ext enchargrdanse wish thig irvention|satisfies eachsotthe abjectseof thigiventioand 34
carry, respectively, tabs 62 and 63, tabs 64 and 65 and tabs 66 and 67.
Edges of corr esfentiaygstditectyCadapted for Site With rballogiid atraycintegrater] @Peuind 73
on wall 40 form a second support plane 74 that, as shown in Fig. 6,

engages the oneophpdrfentsA sligle frapcanSribrt e opordnts M b "tédminals Gs"

support the integrated circuit 11 in a termnals down position as shcwn in

052,20, O TP ok PR P pGHOES 18yt B0 chBonf O™

tab edges in Fig. 5. und each storage po
or o2 20 1 024yl YOS PAGH frkBle R Y B
f4i1r f)fat \% e?]etc ﬁgcﬁaﬁ% d@éqaggggr,%all Sg%oﬁi forsmh %‘S”Qkié altzlid%srbteSct %hned in(tségrl-?eed val |
circuits from physical damage. Yet, all the terminals are readily accessible
for inspection and test in a "terminals up” orientation.

This invention has been disclosed in terms of certain embodiments.
it will be apparent that niany modifications can be made to the disclosed
apparatus without departing from the invention. For example, the
specifically disclosed tray 10 uses a plurality of inwardly extending tabs to
define each of two supportplanes. Other structures could be substituted for
such tabs and serve to establish one or both of these support planes.

Therefore, itis the intent of the appended claims to cover all such variations

and modifications as come within the true spirit and scope of this invention.



.13 areas central body portion 80 that extends between the

wal I's 35 g ntral extension in the formof a tongue 81 carries the
t Abs 43 Igﬁ HHHE into the storage pocket area 25 and
correspont ng " Wktend into the storage pocket area 27. The tongue

81 ext'ends above the central portion 80 i¥ the orientation of Fig. 1 and

I ncl udes chanfered or angled surface 82 d 83 that forma transition

bet ween the upper edge of the central pgﬁaﬂﬁn 80 and the free edge of the
tongue 81. A recess 84 |located below the central portion 80 has chanfered
surfaces 85 and 86 and corresponds in formto the tongue 81. Each of
the wall intersections, such as the intersection 90 fornmed by walls 35 and
41, has a corner edfichsrayfosstaratgiar integrated cirodit component havinga plagert i on
into each of the adjacent storage pocket areas. In the storage pocket area

25, for. exanplipusingtarid hﬁ%rﬂf of fepiimils todated ioprom sidetafrthe holsing)asaidy or
oppositely fromthe tongue 81 at the Intersection 90. A sinmlar corner

ext ensi on 92 a portion of the wall 41 fromthe intersection
Al

of the walls ach of these corner extensions nmates wth a

correspondi ng recegs 0 ' I gS ; b

chanfered surf aces%zm‘ggﬁf ﬁ?@&/%}ohﬁ@hgi fﬁ%eg?%%pﬁaa%ne%ﬁ{ of

corner extensions and.tongu ortions,. l.p additio ach ,of _t.he.corner

ext ensi ons, such ag"%m egﬂ?ﬂ@%é’%a‘fﬂf‘@?‘f'&r% g siahi Eﬂa#ﬁgr ed

free edges 97 and 98 respectively. The edges facili tgte tz hei pl a]cerrent of
position of the intégrated circiiit component housing in a plane

transverse to said framework means.

B. first support means carried by said framewark means for defining
a first support pléna that is transverse to said framework means for
engaging the one side of the integrated circuit component, and

C. second support means carried by said fraﬁuework means for
defining a second support plane thatis parallel to and .spaced from the
first support plane for engﬁging the other side of an integrated circuit
component whereby said tray stores the integrated circuit component
in a first orientation when said tray is in a first, substantially horizontal
position with the first support plane above the second support plane
and stores the integrated circuit component in a second orientation
when said tray is in a second, substantially horizontal position with
the first plane below the se_cond place ahd said ﬂamoﬁork means
stabilizes the position of the integrated circuit component in said
storage pocket area tray in both the first and second orientations.

2. A tray for storing an integrated circuit component as recited in



“- \ - . . .
conponents on the tray 1n a termnals. down orientation. As shown in

Fig. 5.’ mm m"uml housing 11 rest on the first support plane 56
def i ned " ’” central tabs 52, 53, 54 and 55.
14 Cor ner ext eflsi ns*100 and 101 on the tray 10A interengage recesses

102 and 103 on the tray 10. These corrn® extensions 100 and 101 extend
vertically down past the integrated circuit in the orientation shown in

Fig. 5. A ctiiin flwirereimsaidframenaris ntealiddncliudios asplurslity oftintéreectimt r al
ext ensi on 81. extends upwardly into a recess 105 fornmed in the tray 10A

t hat ' ' 105
a corr e?g;ﬁﬂ feahs fof ﬂeﬁﬁﬁ&sglleslﬁggg ?*?h hfb_rE?g %mcﬁe@ﬂﬁb_ﬁprom?if’ﬂwe

al so exten vertically upwar e inlegrated circuit

ConseauCnL1 Y edgef B B8R ER BRSO RE st o o 2
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i nt ted ci it 11 th by t t he i nt d, ci it 1 [

et o0 byl oo ey S WAL S 11" °

parallel to a support plane (i.e. horizontally in the orientation shown
in Figs. 5 amsesend support planes and central extensions located centrally of each said

wall means and extending perpendicularly to other side of said first and
second support planes whereby said central extensions and sald corner
exitensions stabilize the integrated circuit component when the tray is in the
first and second orientations, respectively.

| 3. A tray for an integrated circuit component as recited in claim 2
wherein each of said central and corner extension have chamferad edges
intersecting said central portion.

4. A tray for an integrated circuit component 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 for an integrated circuit companent as recited in claim 2
wherein each of said first and second support means comprises a plurality
of discrete, spaced tab$ 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 and each of said tabs forming
said ;econd support means terminates at the second support plane.

6. A tray system for storing a plurality ball grid array integrated circuit



the structure of the stacked trays of Fig. 5 after they
have MM'M Mmrlent the integrated circuit 11 in a terminals down
orien osition edges of the tabs, such as tabs 106 and 107
in Fig. 10A t at correspond to tabs 72 and 73 in tray 10, support the

housing 11 in a second support plane 74A 90rrespond| ng to the support

pl ane 74. The support plane, 56 and 74A are spaced by an anou

correspondi ng €eMpeREnts, eahintegated ﬁ@“’hﬁ%@i’&!‘ﬁﬂt@W%PP‘WBPH@'“SGF"

I n accordance with another aspect of this invention, Figs. 1 and 2, the

. beans 30 through 3Gaynofuball tesminalg lodatedi 1an one side of 3then hwusingirinace
" of the tray 10 and aligned receptacles 1 14, 115, 116 and 1 17 forned in
‘t he oprudetérmined positionss shidatyay Sysfem imdluding firstahd seeond traysave
differing shapes to assure registration and appropriate alignnent of

" adj acent trayseacH 6f Wiich conipiides; for exanple, the boss 110 is forned as a
cruciformwhile bosses 111 through 113 are cylindrical and the receptacle

114 is larger than g T t
adj acent. trays can onIy Whﬁs ﬁlgdrhgic"e"# ’B@f ab t?ﬁ%’vﬁ t he

boss 110. I\/breover,.g tod(t ns& ons of tpe t ongues, such as tongue 104 and
the corner extensi dfftegrated circuit componen - .

B. first support means carried by said framework means in each said
storage pocket area for defining a first support plane for engaging the
one side of the integrated circuit components,
C. second support means carried by said framework means in each
said storage pocket area for defining a second support plane that is
parallel to the first support plane for engaging the other side of the
integrated circuit components, and
D. means for enabling the stacking said first and second trays
whereby said first and second trays capture the integrated circuit
components and said framework means in adjacent stacked trays
stabilize the position of the integrated circuit component transverse
to said framework means within a corresponding storage pocket area.
7. A tray system for storing integrated circuit components as recited
in claim 6 wherein each of said trayé has first and second complementary
registration means for aligning said first and second trays in a stacked
relationship. |
8. A tray system for storing integrated circuit components as recited

in claim 7 wherein each of said trays includes an outer peripheral section and



“such as corner extensions 100 and 101 past the integrated circuit assure

t hat trays will not engage and damage the termnals 21
on thewﬂmmﬂm'“nlm t 11. If the trays are stacked as shown In
Fig. 5 and ¢he- uppers tr‘ay 10A is then renoved, the lower tray extends the

terminals 21 as shown in Fig. 1. In this2@rientation the terninals are
accessi ble for inspection and tests. The central tongues such as the

tongue 81, engmisbregisthativn meansinghilesicamplementanylocatipnomesns mountedite cby

to stabilize its position in a horizontal plane. If the tray 10Ais

stacked on toexténd fromh loppodite sideshsteach trayFor alighing said divsteand segand-an
then be turned over to the orientation shown in Fig. 6. During this

process, the ysOinSthieastackel RAtb ’s coact to stabilize the position of
the integrated circuit relative to e two trays during tray rotation | f

the upper tray, nogytRggy Mh} ?to'i@ganﬁ%ﬁeﬁeclﬁuﬁyc&n% reélﬂﬂ

Integrated circuit illna erm na Itron as 1s sosownln Fig.

2L LS OF b i W ORRE PRI i . MASebPody bl ¥ 1
\i\%l | now be aF;Rura ity o; ipt?etrs;c gt vrvg1 mleoancs rttle#l%g %le ﬁmm ofa storage pocket
area proximate the edges of the integrated circuit components and wherein
each of said wall means includes a central porﬁon,'com_er extensions ateach
intersection of said wall means extending porpendiéularly to one side of the
firstand second support planes and central portions located centrally of each
said wall means and extending perpendiculariy to other side of the first and
second support planes whereby said central extensions and said cormner
extensions stabilize the integrated circuit component when the tray is in the
first and second positions, respectively and whereby said central extensions
of one of the stacked first and second trays engage with the corner
extensions of the other of said stacked first and second trays. |
10. A tray system for storing integrated circuit components as recited
in claim 9 wherein each of said comer and central extensions ih;lude
chamfered edges that cooperate during the stacking of said first and second
trays for isolating said trays from contact with the ball terminals and for
forining an extended wall surface about sach of the integrated circuit
components.

11. Atray system for storing integrated circuit components as recited

in claim 6 wherein said framework means on each said tray includes a



accoanention satisfies each of the objects of this _
| nveny ’ummn |s directly adapted for use with ball grid array

knt eg ”’I,Qm}mponents. A single tray can orient the conponents in
a "termin&lst up" » termnals down" position. Wall portions around each
BGA conponent accurately position each if@fegrated circuit to facilitate

pi ck and pl ace operations. Myreover, wall portions form pockets and
protect the intplgralitydf intersecting walkmeansforidefininipibedionitsof a storagé pocket
termnals are readily accessible for inspection and test in a "termnals -

up" orientationarea proxnméibltﬁe hdgﬁﬂbfﬂib integratsl cifé i€ LOMPOnkAts didovhekein

certain enbodi nents. w Il Dbe apparent that many nodifications can be

made to the di Sghdarsa mw&a&g.&e:}.&eyg BRI fdrn! Eer pRorisiif Mt oGEh

- For exanple, the speC| I ca osed tray gsTa p uralty 0
Stract ut es. coul HUH 5@@%@%"%?3@‘?@@ Bt oA B A S Be SR e e
O o o Lo g R Yokobl SUEers AR ik mbns Mo Sonbby
G LD e LU said wail means and extending perpendicuiarly to other side of the first
and second support planes whereby said corner extensions and said central
extensions stabilize the integrated circuit component when the tray is in the
first and second positions, respectively and whereby said central extensions
of one of the stacked first and second trays engage with the corn'or
extensions of the other of said stacked first and second trays.
12. A tray system for storing integrated circuit components as recited
in claim 11 wherein each of the integrated circuit components has a
predetermined thickness and said first and second support meansin adjacent
ones of the stacked trays in each said storage pocket area establish a
distance between the first and second support planes in the adjacent trays
that corresponds to the thickness of the integrated circuit components.
13. A tray system for storing integrated circuit components as recited |
in claim 12 wherein each of said first and second support means comprises
a plurality of discrete, spaced fabs carried by said wall means and extending
into the storage pockoi area. |
14. A tray system for storing integrated circuit components as recited
in claim 13 wherein each of said tabs extends transversely the first and

second support pléncs and wherein each of said tabs forming said first



umum an Integrated circuit conponent having a planar '
hou I n mllﬂ of term nal s | ocated on one side of the housing, said

tray €onpritsi fg: $ A. framework neans for defining a storage pocket
area and for Iocat| ng the integrated circuit conponent at and
stabilizing the position of the- i egr at ed CI rcuit corrponent housi ng
|naplane transverse to said framework nean B., first

_support neansuppertimennsitegningte atthe fisstsurpontolane aaé#m tals forming sgid: ; [ ¢
support plane that is transverse to said framework nmeans for

engagi ng t he secsnd sdpporft méans terminate at the second supportpiane.and C.
second support neans carried by said framework neans for defining a

second support pl 38¢ Aty systefitfor btoting intetratedizinit donmporiénts as recited' | r st
support plane for engaging the other side of an integrated circuit

conponent Wh afiimS 430whersin Faehcsf shidl toimRe did: deftralC extensiviBoineliide

in a first orientation when said tray is in a first, substantially
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said framework means tabilizes the posi tjon he int grat ed
circuit conpfrreingi rP“s&m“ded wall surfage- ab %k&#‘&@a%‘rh\?‘ﬂ Be first

and second orientations.
cornpanents for stabilizing the position of each integrated circuit component

within its corresponding storage pocket area.

16. A tray system for storing integrated circuit components as recited
in claim 13 wherein each of said corner extensions extends to a free edge
displaced from the housing plane and each of said free edges is chamfered

“to facilitate pl.acement of an integrated circuit into said storage pocket area.

17. A tray system for storing integrated circuit components as recited
in «laim 11 wherein each of said comér and central extensions include
chamfered edges that cooperate during the stacking of said first and second
trays for isolating said trays from contact with the ball terminals and for
forming an extended vﬁll surface ahout each of the integrated circuit
combonents for stabilizing the position of each integrated circuit component
within its corresponding storage pocket area.

18. A tray system for storing integrated circuit components as recited
in claim 11 wherein each of said corner extensions extends to a free edge
displaced from the housing plane and each of said free edges is chamfered

to facilitate placement of an integrated circuit into said storage pocket area.



2. Atray for storing an integrated circuit component as recited in
18 claim1l wherein said framework neans includes a plurality of

ntersecting wall nmeans for defining/4dhe limts of rgnSEoix urket; area
proxi mate the edges of said integrgted circuit c nﬂ%ﬁegizaggéy‘ﬁE §

= &

;
wherein each of said wall neans |A@

e

8. centr par r ner
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into the storage pocket area. 5. Atray for an integrated circuit
canponent as recited In claim2 wherein each of said first and second
support neans conprises-a plurality of discrete, spaced tabs carried by
said wall neans and extending into the storage pocket area and wherein
each of said tabs formng said first support neans termnates at the first
support plane and each of said tabs2fpoprm ng said second support neans
term nates -at the second support plane. - 6. Atray systemfor storing
a plurality ball grid array integrated circuit

19 conponents, each integrated circuit conponent having a planar housing
and an array of ball termnals |o&ted on one siﬁp of the housing in

pr edet er mi ned posit t and second trays
each of which conpr Fﬁﬁfj s S i} fining a storage
pocket area for each ' ! - B. first
support neans carriffd b 0 a d st orage
pocket area for def{fgn fir¥St sup ! ng the one
side of the integrafHd cj fcuit_co
I L Y \
< Sapl s & 8%e (s
ey s 2
| 0 @ b~ \E
. (11 e R
< & 9 q s ITx
Q {‘3 <<~ m‘. O o
Q! <& ©
s]0) C Jo]s
-
o
m
TN
o -\ Lo Jull i
o
< 3 < o. %
L 1) 4
" 8 2 aln_ ~ Nl
' <
N _ Mt
Op DI D ~
N ¥ & w M0
[ )
e AP T T Q
o—> e I SR S .
= ® . 38 .y
& g e LSE
2 = sf?sh:i:s"'
D@r _j .r . | ) _/J
L W ¥ A W AR W 1
P vV \ Vi a5\
O ~ -— -
" NP8 g ¥=




€. second support neans carried by said framework nmeans in each sai d
storage. pocket area for defining a second support-plane that is
parallel to the first support plane for engaging the other side of the

integrated circuit conponents, and -~ D. neans for enabling the
stacking said first and second trays whereby said first and second
trays capture the integrated circuit conponents and sai d franework
means i n adjacent stacked trays 3/4  stabilize the position of the
integrated circuit conponent transverse to,said framework means

wi thin a correspondi ng storage pocket| ar ea. 7. Atray systemfor
storing integrated circuit conponents{ as recited §in claim®6 wherein each
~of said trays has first and second c | ementary,Jregistrati on neans for
aligning said first and second tr a n a stack rel ati onshi p. - 8.
A tray systemfor storing integrat®d gircuit conpgnents as recited in
claim7 wherein each of said trays infludes_an oufer peripheral section and
20 said registration ngjansy+ es ati on nmeans neunt ed
to extend from opposite si ijng said first and

second 2 2
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trays in the stacked rel ationship. 9. Atray systemfor storing
iq;égrated circuit conponents as recited in claim7 wherein said framework
nmeans on each said tray-includes a plurality of intersecting wall neans
for defining the limts of a storage pocket area proximte the edges of
the integrated circuit conmponents and wherein each of said wall neans

I ncl udes a central portion, corner extensions at each intersection of said
wal I means extendi ng perpendicul arlj,,to one side of the first and second
support planes and central portions’located centrally of each said wall
means and extending perpepdicularly tq qther side of the first and second
support planes whereby sajd central ei 3

t ions and said corner extensions

stabilize the integrat i rcuit conpgn when the tray is in the first
and second positions, resbectively an reby said central extensions of
one of the stacked first pnd.second ays eiﬁage wi th the corner

extensi ons of the other or s@hd stadk d|firs{ and-second trays. 10.
A tray system for stop] i nt e§r at i | opents as recited |n
claim9 wherein each fof }sal rn apd gentral jextensions include

chanf ered edges that {coqperate durfjngjt h@ sghcking f said first and second

trays for isolating 'ﬁ ball termnals and for
form ng an extended § purface gbout] pach of tihe ijntegrated circuit

conponents. 1§ tr : t ated circuit
conponents as recited\_in cl§ | ' means on each said

tray incl udes a c; ] =
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$21 plurality of intersecting wall neans for defining the limts of a
storage pocket area proxinmate thelédges ofthe Jintegrated circuit
Jconponents and wherein each of said wal | means'i a central..
portion, corner extensions at each intersection ¢ffH&niSHERNRINASHBERNS

ext endi ng perpendicularly to one side of the = firs$t andRERACRD suppprt

pl anes and central extensions |ocated centrally of eacn sard—watHt—heans
and extendi ng perpendicularly to other Absfiaet the first and second _
support planes whereby said corner extensions and said central ext ensi ons
stabilize the integhatray forthaistorageput tansportation of mayitipte ball grid arrdy r st
and second positions, respectively and whereby said central extensions

of one of the {BGA)eihegratedatirchitC Wdinpdmants ©R28ithef t 6F t fweo Cebionent
extensions of the other of "said stacked first and second trays.

Atray system f%e-ﬁtq]d.fsg 'n?;& fay Ha8% Iﬁtﬁcféﬁémm&ﬁﬁﬂéeﬁ&srtﬁggr’e@smﬁb

claim 11 wherein eac tegrat ed circult conponents

grniﬁeéfe r{"BQeSt ?@E‘iﬁ*"??%y*‘;‘”F‘ﬁ%@%‘@éﬁ?@?ﬂéﬁ%gﬁo@“ﬁg &s*%a%#‘fgﬁﬂ%?wm
Uhat “corr esponduPPrEIRne for RAeaEa R componart 0% srleftasen s and

component. Second inwardly facing tabs on the framework define a second

support plane for engaging the component in the second orientation of the
tray and component. The framework includes oppositely directed central
and corner extensions that stabilize the component in the housing plane in
either orientation and a registration structure for allowing the piural trays to

~ be stacked for transport in either orientation.

(Figure 1)
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.13, Atray sys"t emfor stori ng integrated circuit conponents as r &t in
-claim 12 wherein each of said first 'and second support neans conprises a -

pluralirty of discrete, spaced tabs carried by said wall

means and extending .

into the storage pocket area. ‘ 14. Atray systemfor storing
integrated circuit conponents as recited cl aim 13_wher ei
tabs extends transversely the first and TeR+AC/NANE O

each of said tabs formng said first

22 support neans termnate at the first support plane and said tabs

form ng said second support neans ternimgate at the second support plane.
15. Atray systemfor storing int egratlc-r*d cl.rcui't €opponents as recited in
claim 13 wherein each of said corner én eSxal extensions include

chanf ered edges that cooperate durf-— p ..\
trays for isolating said trays fLeflesE>act o lvy
forming an extend¥ I Ssur 4%- pact \.
conmponents for stabj |\ ﬁ_‘?’» 6" of € -

conponent within j SFLeapa it _star agg 7y
system for stoaﬂi' W i \'§‘~.~; ' c«{%ﬂ,

NG ':j

of said first and second

ball termnals and for
t ed circuit .
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in claim13 mhereln each of said corner, extensions extends to a free edge.

- di spkaced fromthe housing plane: and each of “sai.d free edges is chanfered
to faC|I|tate pl acenent of an integrated circuit Into said storage pocket
ar ea. .17. Atray systemfor storing integrated circuit conponents
as recited in claim1l wherein each of sai dr emerdn gh J ns-
I ncl ude chanfered edges that cooperate during the stacking of said first
and second trays for isolating said trays fromcontact with the ball
termnals and for formng an extended wall surface about each of the
integrated circuit conponents for Alsttadtzi ng the p05|t|on of each
Integrated circuit co.-onent_ wWithinits cor e pocket area.

18. Atray systemf - : acinicaviy as recited in
claim 1l wherein each of said corner extenS| ons extends to a free edge

di spl aced from t he Atrayifog thd sturags chrd Gariiportitdn’ sMutsige ballsgrhd amay ed
to facilitate placenent of an integrated circuit rtnto said storage pocket

ar ea. (BGA) intagratad clrcuit components in either of twa companent

arientations. The tray has a lattica framewaori that deflnes discrets storage
pocket areas. First inwardly facing tabs on the framewcrk define a first
suppert plane for engaging 2 component in a first orientatian of the tray and

campenent. Second inwardly facing tabs cn the framework define a secand

sugport plane for engaging the companent in the second crientation af the

tray and component. The framework includes oppasitaly directed central’
and comer extensions that stabilize the cul;:poncnt in the housing g;la"no in

eith er arientation and s registraticn. structurs for allowing the plural trays to

be stacked for transport in sither orientation. |

(Figure 1)
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