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TRAY FOR | NTEGRATED CI RCUI TS Background of the Invention Field of the

| nvention This invéntion generally relates to integrated circ =
specifically to devices for#the storage-.and transport of suchszzﬂbn‘gﬁ
circuits. Description of Related Art The storage and transportation of

sem conduct or conponents have becone inportant considerations in the
production of electronic assenbli-es, especially as sem conductor conponents
have matured from inexpensive, elenmentary circuit elenents into expensive,
sophi sticated, conplex circuit conmponents. As these conponents have grown

in conplexity, they have becone nore susceptible to damage from a nunber of
external influences, such as nechani cal shock and di scharges of accunul at ed
el ectrostatic charge. Consequently, there_have been many changes in the
transportation, assenbly and testing procedures that in electronic assenbly
production facilities utilize. Such procedures, when properly inplenented,
now contribute significantly to the success of such el ectronic assenbly
facilities. -2- 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- -

. TRAY FOR INTEGRATED' CIRCUITS

Backaround of the Inventiou

. Field Qf the:InQention..

This invention generally relates to integrated c1rcu1ts
and more specifically to devices for the storage and transport
of such 1ntegrated circuits. |

Description of Related Art

The storage and transportation of semiconductor componénts
have become important considerations in the production of
electronic assemblies, especially'as semiconductor components
have matured from inexpensive, elementary circuit elementsiinto

W,

expensive, sophisticated, complex circuit components. As these
components have grown in complexity, they have become more
susceptible to damagg from a number of external influences,
such as mechanical shbck and discharges of accumulated |
electrostatic charge. Consequently, there have been many
changes in the transportation, assembly and testing pfoceddféé
that in electronic assembly production facilities utilize.

Such procedures, when properly implemented, now contribute
significantly to the success of such electronic assembly

facilities.
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or insertion into a printed circuit board. "Chip carriers" now provide such
functions for individual conponents. A "chip.carrier” is a-special fixture
~ that houses and protects an individual conponent, such as an integrated
‘circuit, from damage due to nechani cal shock or el ectrostatic discharge
during processing, production, testing and assenbly operations. It also can
orient an integrated circuit during the production process, assure proper

pl acenent and alignnent of terminals for testing and for insertion into a
printed circuit board. In other circunstances, there may only be a

- requirenent for the storage and shi pnent of Iarge nunbers of integrated

circuits and |ike conponents without testing. For exanple, '|ntegrated~/
circuit manufacturers ship such conpo%ents to custoners in bulk quantities.
sone custonmers nay desire to nnve such conponents in groups or. sets
directly to_ a printed circuit S 0¢ :
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nunber of devices that stofe or carry semicondictor conponents and the |ike

~in a pdrphééirt 0bnpesket s p@imﬂadaemcnswrbdamces»axﬁp Ida.is:t-i@i-scl hawt he-

| provide such functions for individual components. A "chip _
carrier" is a special fixture that- houses and protects an '\J
individual component, such as an integrated;circuit,.from

- damage due to mechanical shock or electrostatic_disCHarge
during'processing,'production, testiné and assembly operations.
It also can orient an 1ntegrated circult during the production
process, assure proper placement and alignment of terminals for
testing and for. insertion inte a-printe@aeireuit,poard.

In other circumstances, there may'onlyibe a_requirement..

for the storage and shipment of large numbers:oﬁaihteérated

circuits and like components without testinq‘ For e#ample;

O

-integrated c1rcuit 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 desire to transport or
store such components and then transfer the components to chip
carriers or the like for further transportation and testlng.
When this limited requirement exists, it is difficult to
justify the costs of purchasing and handling 1ndividua1 chip

carriers.



following U S. Letters Patent: 3,469,686 (1969) Gutsche et al 3,482,682
(1969) Cronkhite 3,661, 253.: (1972) Cronkhite 3,946,864 (1976) Hutson
4,057,142 (1977) Lechner et al The Gutsche and both Cronkhite patents

di sclose a series of marginally registrable plasti.c trays. Each tray has a
plurality of wells characterized by a tapered walls that support a single
sem conduct or wafer within each well. The tapered walls prevent a polished
face of a wafer fromcontacting any surface of the tray. It is possible to
nest or stack individual trays for shipnent as a unit. Thus, these trays
provide a neans for the bul k storage and transportation of sem conductor
waf er§._The Cronkhite patents provide a rgnovable cap nenber that is

di spesed upon a rimform ng el ement of each well. Each cap nenber has a

recessed por t gt , 20 HE Y se ed sucf ace 9f...

sem conduct or "wa eépa%%gﬁl g '@ﬁggmg%?&?%}é&wsﬁ%?a%%ygfﬁ%ﬁe position

in the WebhichhRddtP ehmbSAEnELSEhAS Bhe? 1BKKAGE 4 P18LA1 £€pdREt Or Chi ps

with first and second transparent plastic sheets that -4- ‘each contain

an arraypebxéitscr etpkaipl sH6£0sdeR aeviices arddn Ivsesheedsifr enet acked,

t he depressions in adjacent sheets nest o c _
~following U. S. Letters Patent:

3,469,686 (1969) Gutsche et al’
3,482,682 (1969) Cronkhite
g; - - 3,661;253_ (1972) Cronkhite
3,946,864 - (1976) Hutson
4,057,142 (1977) Lechner et al

The Gutsche and both Cronkhite patents diSGIOSefa'serfes
of marginally registrable plastic trays. Each tfay has a
"plurality of wells characterized by a tapered walls that
support a single semiconductor wafer within each well. The”
tapered'walls prevent a polished face of a wafer from
contacting any surface of the tray. It is possible to nest.or
stack individual trays for shipment as a unit. Thus, these |
trays provide a means for the bulk storage and ttahsportation
of semiconductor wafers. The Cronkhite patents providé_a'
removable cap member that is dispbsed upon a rim-forming.
element of each well. Each cép member has a recessed'po;tion
tﬁat_engages an upwardly presented surface of a Semiconducéor -
wafer to hold the ﬁafér‘in a substantially immobile position in
the well. |

.The.Hdtséh batent discloses a package for semiconductor

chips with first and second transparent plastic sheets that



and forma plurality of discrete conpartnents for containing the

sem conductor chips. The sheets attach to each other about -their
peripheries to forma package for. transmtting the chips in bul k.
Apertures through each plastic sheet in the region of the conpartnents are
'smal l er than the chips and allow access for physical testing and-visual

i nspection while the chips remain constrained within the conpartnents.
TheLechner et al patent discloses a plastic pallet wth plural circular
depressions formed for containing sem conductor disks on an-individual
basis. Wen individual pallets are stacked on top of .one another in
opposite directions, they position part sector surfaces so. they slope\—/
alternatively upmard and downward. The upward sl oping.surface in one |

pal | et éa%ﬁ}%%éiﬁ" ¥n2Re¥ay?2 odo Wl Wb %@gsﬁa&&aca P}é’ésfé‘néce”ﬁhen |

pal | et ese counterfacing surfaces clanp the edges.of the sem conductor

di sk send@nlieks CapebathERBANOIR] ddprieseibonant habldgaierdranestsbasseen
t he sem conductor "di sks and the pallets. Al though the foregoing references

di scl oaeuﬂmmlaypliﬂramatyf of slisorag:esmmparltmentm:ﬁew ssonstatminger s do

not have terminal pins that are normally encountered in finished integrated

circui tthe skhebeondugtorr ehips.r efiid shaets cattachetioc @ach tothernahaut .

- pins. The following United States Letters- Pat ent do di sclose devices .
for théhﬂﬂﬁnﬁ#ﬁiahﬁriﬁﬁn§ﬁoﬁpﬁﬂ¢ﬁ1RﬂCKQE%g?QFeﬂrépﬁﬁﬁﬁtkﬂﬂwﬁhénF§ BF for

circuits

in bulk. Apertures through each plastic sheet in the- region of -
the compartments are smaller than the chips and allow access 'Q) '
_for physical testing and visual. inspection while the chips |
remain constralned within the compartments,--' '

The Lechner et al patent discloses a plastic pallet with
plural circular depressions formed. for containing semiconductor
disks on an individual basis._ When;indiyidgalcpallets_are B |
stacked on top of one another in oppOSitef&irections, théy7
_posxtion part sector surfaces so they slope alternatively

upward and downward. The upward sloplng surface in one pallet

is 1mmed1ate1y above a downward sloping surface in an ad)acent

| (. )

~pallet. These connterfacing~surfacesﬁclamp¢the_edgessgfstne_."'
semiconductor'disk so the disk-can-beitransported“with .
substantially no'abrasion between the:semiconductor disks'and-
the pallets. | -

Although the foregoing references disclose generally RS
devices for storing semiconductor wafers, such wafers do not'
have terminal pins that are normally encountered in'finished*
integrated circuits. ‘These trays are_notwﬁeadiﬁy-adaptedito

devices with terminal pins. The follOWinq}ﬁnited-states



ut|I|Z|ng such integrated circuit conponents 4,210,243 (1980) MDowel |
4,725,918 (1988) Bakker 4,792,042 (1988) Koehn et al MDowel |l disclose a
tray for holding |ntegrated ci;rcuit packages.of the transistor outline
type. Such packages have cylfi'ndrical cases with preférmed leads that flair
radially outward fromthe bottom of the package. Flat portions of the free
ends of the leads lie in a common plane. A tray for transporting a
plurality of such packages has a top plate with a plurality of funnel
shaped openi ngs each having a cylindrical bottom portion for receiving a
case. The top and bottom edges of the trays are dinensioned so that the
top of\.a first tray nests inside the bottomof a second tray.- Wien the
nested trays are turned over, packages and openings in the first tray sit

with the fiatedpst bRBane doh@ilsd1tds quvides bpbi-othel shipmeatonthd ray. A
rimlimts transverse novenent of the packages set on the plate when the
tray i s shakfmsportationt bEMink dpatdtedtci mssbti eabmponpatisngs: fidie dedwi €
al patent discloses a chip carrier for .individual electronic circuits. The
chi p carriwtil bzlipg Sochstiatiegratied ahiquichtcompoBenhabl es a nunber of
integrated circuit conponents to be shipped in bulk in a single package.

6- The Bakker patent dlsclés@§Q1Zﬁ%<ftﬁ9&ﬁkN¥9B°@Fbétronlc

4,725,918 (1988) Bakker
.4,792,042 (1988) Koehn et al .
Nt ~ McDowell aisclose a tray for holding integrated circuit
| packages of the trénsistor outline tY?é. Such packages have
cylindrical Cases with preformed leads that flair :adially
outward from the bottom of.the package. Flat portions of_fhe
- free ends of the leads lig in a commoh plane. A_tray for
transporting a'plurality of such packages has a tqp plate w#th
a plurality of funnel shaped openings each having a cylindr;cal
bottom pQrtion for receiving a case. The tép'and bottom edges
. of the trays are dimensioned so.that the ﬁbp of a first tray
nests inside the bottom of.a second tray; When the nested
-trays are turned over, packages and openings in the first tray
sit with_the flat_portions_of thgir leads on the-bottom of the
- second tray.‘ A rim limits traﬁsverse movement of the packages
set on the plate when_thé tray ié shaken t§ cause them to fall
_intp_associated openings. |
The_Koehn:et_al patent discloses a-chip carrier for
individual electronic_circuits, The chip.carriers adapt for
stacking for shipmentf This enables a numbef of- integrated

circuit components to be shipped in bulk in a single package.
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devi ces apparently including |ntegrated CIrCUItS The box includes a .
material that nminimzes el ectrostatic accumul ati on.and resul'tant di scharges
t hat coul d ot herwi se damage the el.ectronic device. Each of the foregoing
references describes a device for use with a conponent of a single size or
limted range of sizes. For exanple, sem conductor wafer and integrated
circuit manufacturers use wafers of a given size or linited nunber of
sizes. There are a limted nunber of transistor outline package sizes. As
"aresult there is justification for the effort of designing specially
formed trays or other devices according to the fore90|ng ref er ences.
However, these approaches do not adapt seadily for the transportation and
storage of pin grid array integrated circuit conponents. A pin grid array
(P&GA) integrated circuit conponent typically has a thin, planar. housi ng of a
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square) mater 1 x rom a
electronic device.

Each of the foregoing references describes a device for
_use with a component of a single size or limited" range of N\~
sizes. For example, sem1conductor wafer and integrated circuit
manufacturers.use wafers.of a given sizeiorliimitedlnumbergof
sizes. There are_a'limited_number of'tranéistor'odtline
package sizes. As'a reshit“there is'jnstification'for the
effort of de51gn1ng specially formed trays or othér devices
according to the foregoing references. |

However, these approaches do not adapt readily for the
transportation and storage of pin grid array integrated circuit

components. A pin grid_array'(PGA) integrated_cirCuit

O

component typically ﬁas a thin planar housing of a ceramic or
other material for'containing a semiconductsr substrate and
reiated'circnitry._ Terminal_pins exténd'perpendicularly o one.
planar surface of thephousing; The.terminal pins define an
array or matrix of columns and rows withianfinduStryFstandard T
spacing. Currently the spacing is 0.1 incH. '?GA'integrate.
circuit components come in myriad sizeS"thét:are defined '~
‘alternatively by the size of the housing (froﬁ-a.i-inch'square_

to a 2.5-inch square) or by the size of the matrix (from a 9 X



9 terminal pin matrix tgo a 25 x 25 terninal pin matrix).  Thus the adaption
of a prior art design for accommpdat i ng PGA integrated circuit conponents
woul'd require a facility to inventory |arge nunber of specially sized
trays. A device for transporting and storing PGA integrated circuit
conponents nust al so acconmodat e ot her. characteri stitcs i nherent in such
conponents. As previously indicated many el ectronic assenbly facilities now
utilize robotic devices to retrieve a conponent froma storage devi ce,
orient that conponent accurately and position and insert the conponent with
respect to a printed circuit board or a chip carrier. It is critical for
the rdhstic device to "know' the position?/ of the pins. If the robotic
device only "sees" the housing, placenent errors can result. Although tight

tol erances @xipindi tP1hCAREE X! Bot RE25ekabbV e tadind PFIAT mhee 1kgr.M Aolus
pins, only relaxed tolerances exist as to the position of the termnal pin

array W thd erngetién dheahppsbpgarthaepipnr fort ddcvmmeadtdayi eea rely on
t he engagenent of a housing or wafer edge. |If such devices were adapted to
PGA conpdmtiégratédreincult bempondntscwonddeategiuiore caraatildtybdiorcen t he
fray and the ternminal pins. It also is desirable that any device for

t r anspor tinwenteeyt barag ﬁ@mbentegrapeeielﬂUUM:&ﬁﬂnﬁ#ﬂwﬁs provi de ot her
desirabl e benefits. For exanple, i s possible. tor X number of external
forces to trarﬁsf%‘?"%%etﬁ%rtEFﬁFﬁBPrEilﬁg fndn s integrated

c1rcu1t components must also accommodate other characteristics
gwi inherent in such components. As previously indicated many
electronic assembly facilities now utilize robotic devices to
rettieve a component from a storage device, orient that
componehtneccurateiy and position and insert the component with
respect to a printed circuit board or a chip carrier. It is
critical for the robotic device to “know“ the position of the
pins. If the_robotic device only "“sees" the heusing, placenent
errors can result. Although tight tolerencee_exiet_with
respect to the relative positions of the terminal pins, qnly.
relaxed tolerances exist as to the positien of tﬁe termiﬁal_pin
array with respect to the housing. The prior art trays and 
devices rely on the engagement of a housing or wafer-eege.. if
such devices were adapted to PGA components, there would 5e no
direct re?eatable correlation between the tray an& the tetminal
pins. | | |

It also is desirable that any device for transportingaand
storing PGA integrated circuit components provide other
deeirable benefits. For egample, it is possible.for any ndhber

of external forces to transfer to the terminal pins with force



-8- conponents directed along and transversely to the tern1na| pins. To
sone degree, ‘'the device should protect the term nal.. plns "from.damage due to
such nmechani cal shock during transport: The device al so shoul d prevent the
accunul ation of an electrostatic charge on the PGA integrated circuit
conponent to avoid a potential di scharge and damage. Sunmary Therefore it
I's an object of this invention to provide an econom cal device for the
transportation and storage of electronic conponents, ‘particularly pin grld
array integrated circuit conmponents. Another object of this inventionis to
provi de a device for storing and transporting el ectroni c conponents,
particularly pin.grid array integrated. cgrcuit conponents, that accurateyy
~ positions the terminal pins fromsuch conponents: Another object of this
invention is to provide a storage and transportation device for electronlc
conponer@cnpmenteudara;atmdw adang anderansyensedycitec the & Mt s, that

protects termnal pins: enanatln%“1r0n1such conponents fron1nechan|cal
t

shock. Qi’l‘?*an’S?hﬁPmef%&tre(ﬁ' & qeNise | shopla tBrBF&ﬂfdé'j%F desrminal;

storing and transp r'ti:ng: el ectroni.c .conpgnen _,pa. ul ri rray
i nt egr atRt g FEQM; € 88ﬂﬁgn,“ to such m éhanical B & d%riné)tréhspor

The device also snould\prevent the accumulation of an
electrostatic charge on ‘the PGA integrated circuit component to
avoid a potential.discharge and damage‘=:i”h -~
; : S . W
Summary
.Therefore.it“is an object of tﬁiéfiﬁi&hﬁi§h1to providé an

economical device fbf'tﬁe transportaticniandetorageﬁof

electronic components, particularly pin grid array 1ntegrated

circuit components. -

Another object of this invention is to provide a device

for storing and transporting electronic components,

particularly pin grid array integrated circuit components,
that accurately positions the terminal pins from such ' C:

components. | |

Another Object of this inyentioniisfto'prQVide a storage

and transportation'deviCe'for electronic'Components,
 particularly pin gridiarray integrated?circnit"components,'
that protects terminal pins emanating7Erom such components from
mechanical shock. - | ._

Still another object of this 1nvéﬁtiéﬁ"is't¢ provide a

device for storing and transporting electronic components,

particularly pin grid array 1ntegrated circuit components,



9"that minimzes stresses that can be applied to term nal pins emanating
from such conponents. Yet another object of this invention is to provide a
device for storinng and transparting el ectroni.c conponent s, particularly pin

grid 5 array integrated circuit conponents;“that is stackable with
si-m | ar devices thereby to enable the shgpnent and storage of a |arge
nunber of components in a single package. Yet still another object of this

venti on s RaP” fkled VSR Ghatt O5h B2 ol R L IHIRAE R O ©

cormponents, part I nt cuit

conponents, tlbaﬁaﬁamg fﬁoaﬁg@chcﬁdmpanyﬂts and aut omat ed handl [ ng t echni ques
for sueh el ectronic components. In accordance with this invention, there is

provided a tray forYekanqthgr sbjgcirefl this inventiareis: ta pepvide @ devisefebnent s,
each Nt egt al 4, ihg SH ERIRAARA' tBBHbR 2o RloBRBn WHHBNARpR e O

termnal 15 epen rom houst’ said

trayg conprisi mrawantegmmuucsaém:t wdnprm@itendhag ig ebadmre vmn singlagi ng each
integrated circuit conponent housing, certain of said upstanding rib means
lying on a fi @Nl%thﬁe%\p&eeablséha|smﬂmenbalac§<égoraae061aHefgse Rgmper

sai d upst andi Qﬁc{drn dhaé/ ﬁ‘@lé‘ %angesecond set of spaced, parallel rib
n sali e :

axes, the rib axes Tsecting the rib axes. in the

second set of the Ecstiljahethse objet aicthis nmmrrﬁtldreiswhoame;amw’ee;pondl ng
to the predeterm ned spacing between the rows of terminal pins whereby each
upst andi ng ri lfohﬁéﬁfﬁ@gnd transporting electronici MAPNES TS P@;ﬁ'%’é@f\hé&*ﬂ adj acent

tep@ nal pin g;(? gﬁﬂggﬁehrlﬁr&h% Bﬂﬂﬁ{§1Qh§{ fTIAPEE ho i Hfanual

suguprtlng th circuit Bren
and automated handling technlques for such electronic components.

In accordance with this invention, there is provided a tray for
storing a plurality of integrated circuit components, each integrated
circuit component having a planar housing and an array of terminal

15 pins depending_ from the. housing in spaced rows, said trey
comprising: | o

A. a plurality of upstanding rib means for engaging each integrated

circuitcomponent housing, certain of said upstanding rib means

lying on a first set ofiSpaced, parallel rib axes and others of

20 said upéta_nding rib means laying along a second set of spaced,
o parallel rib axes, the rib axes in said first set intersecting the rib |
~ axes in the second set of the spacing between adjacent parallel

rib axes corresponding to the predetermined spacing between
the rows of tefminal pins whereby each upetanding rib means

25 : is adapted to align between adjacent terminal pin rows to

engage the planar housing at an upper edge for supporting the
integrated circuit component; and ' -
B. framework means including first and second intersecting beam
means for supporting said plurality of upstendihg rib means.
30 ' '



B. framework nmeans including first .and second |ntersect|ng beam neans for
supporting said plurality of upstanding rib neans. .30 Brief Description
~of the Draw ngs The appended clains particularly point out and distinctly
claimthe subject matter of this invention. The various objects,

~ advant ages and novel features of this invention will be nore fully apparent
~froma reading of the follow ng detailed descrlptlon I n conjunction with
- the acconpanying draw ngs. in which-|ike reference nunmerals refer to I|ke
“parts, and in which: Fig. 1 is a perspective view of a'device that is
constructed in accordance with this invention for storing and. transporting
~electronic conponents and a t enpl at e- 00 +aC|I|tat|ng the manual - pl aceqept
of such conponents in the: deV|ce Flg 2 is'a top V|em10f -one enbodi nent of
a“'storage device as shquw : ' Asad gy al i ty of storage.
areas; Fig. 3 is an entar Vi ew Laken al ong lines 3-3 in

Fig. 2 Fiomd agpéﬁd%@ al%ﬂn&rmmaﬁ I pBiAY Htenid CddistiReE1¢ 4 of

“Fig. 2; Fig. a detailed cross-sectional view of an upstanding r
neans héi@mf tﬂe Fsabj el:tt ety 4:f Fitgis 6LnvenBLbALES TheyrdtDousf the
_ perlp ery of a
- objects, advantages and novel features of this invention will -
. ¥
be more fully. apparent from a reading of the following detailed

description in con]unction with the accompanying drawings in
which like reference numerals refer to’ 1ike parts, and in o
which: -~ |
Fig. 1 is a perspective view of a device:that.is'3~
constructed in accordance with this invention for storing and
.transporting electronic components and a template for
_facilitatlng the manual placement of such components in the_--'
device;. _ . . o . )
Fig. 2 is a top view of oneienbodiment ofiagstorage.deVice'
as shown in Fig. 1 that-contains a}pluralitypof Storage areas:
| fig. 3 is an enlarged cross~sectional viethaken along -:: _
lines 3- 3 in Fig. 2i .
Fig. 4 is an enlarged cross—sectional v1ew taken along
lines 4-4 of Fig. 2; - | | | o
Fig. 5. is a detailed cross-sectional view of an upstanding
rih means shown in Figs. 1 through 4; . | |
Fig. 6 illustrates a portion oflthe'péripﬁery éf a

multiple devices as shown in Fig. 1 in'aﬂstaoked'relationship:



mul tiple devices as shown in Fig. 1 in a.stacked relationship; Fig. 71is
a cross-sectional view anal egous.to the viewin Fig. 3 that depicts another
enbodi nent” of a device constructed in acecordance with this invention; Fig.
8 is an enlarged top vi ew of “one storage area shown:i:n Fig. 2; Fig. 9 is a
bottom pl an vi ew of anot her enbodi nent of a conmponent that can be stored in
a device enbodying this invention; Fig. 10 is an enlarged view of one
storage area of another embodi ment of the device for storing the conponent
shown in Fig. 9; Fig. 11 is a top view of a device that is adapt ed for
storing a plurality of conponents as shewnqii » Fig. 95 Fig. 12 is an
enlarded'sectlonal view taken along lines 12-12 in Fig. 11; Fig. 13 is a

f h di f
he Vyne ShounBifTr7 T84 [EEbedlade8l 8R0°y 68 altn SHARE €0 g §74y "
the embodiggnt 4 fnglvggtn éf%gﬁcgts oEﬁ‘éfréBLb&@m%Bt' ole3f ey 16e FabAdLREE R

devi ce for ranspor Ing I ntegrated ci rcuit corrponents or the

i ke Consaaushs@fa&.ﬂ%wmc&wbn@sheibaventIon conprises a tray 10 as
shown in Fig . is particular enmbodiment the tray 10 carries a
nunber of pin g3gd 8 is an enlarged top view of one storage area shown
in Fig. 2; | ” | S .
Fig. 9 is a bdttom plan view of another embodimént of a

component that can be stored in a device embodying this

W
1nvent10n.
| Fig. 16 is an éhlarged view of one storage area of another
embodimenf_of thé device for storing the component shown in
Fig. 9; . |
Fig. 11 is a fop view of a device that is adapted for
storing a plurality of'components as shOwn in*Fig. 9-
| Fig. 12 'is an enlarged sectional view taken along lines
12- 12 in Fig. 11; |
. Fig. 13 is a top view of another embodiment of a storage
v | |

area for supporting a device of the type shown in Fig. 1; and
Fig. 14 is a view taken along lines 14-14 of the
embodiment shown in Fig. 13.

Description of IilustratiVe Embodiments

A dévice for storing and transporting integrated circuit
compoﬁénts or the like éonstruCted in acCordénée with this
inventiqn:cdﬁprises alfféy.lo és shown.in Fig. 1. 1In this
particular émbodiﬁght tﬁe tray 10 carries a number of pih'érid

array integrated circuit components (called "PGA components" in



array integrated circuit conponents (called "PGA conponents" I.n -12- the
foll owing description ) 11 through 17 at discrete |qcations.”, By way - of
-exanpl e, the PGA conponent 11 has a planar cerami c housing 20 with a
plurality of term nal pins 21 that extend transversely from a pl anar
surface of the housing 20. 1In the orientation shown in Fig. 1, the
terminal pins 21 extend downwardly fromthe housing 20 and are arranged in
a two-di mensional matriXx having colums 22 and rows 23 of terminal pins 21.
I ndustry standards establish with accuracy the spaci ng and the di aneter of
the termnal pins 21. Typically the spacing is 0.100 inches and the
terminal pin diameter is 0.018 inches. ;Jhe area of -t he housing 20 depngB
upon the nunber of terminal: pins. Atray 10 as specifically shown in'Fig. 1
Is adapted to accept ‘a PGA conponent with terninal: pins 21 arranged in
twent y-tre £ol Lowing2 deseriipdrion dnd ¥ derasgh 17 ag disiaxeteonponent, the
housi ng 20 has a maxi mum t hi ckness .of 0.135 i'nches; ‘and. the termnal: pins
20 are b%i@ﬂéhesﬁh'oﬁ@y Uﬁté?@“tﬂlrﬁansﬁ%s"%ecﬁﬂpp&ﬁnﬁ G 8t andar ds,
and they determ ne nan the S at| reI tio ps i n the tray 10 as.will
AR, foplea 21"

 becone BIRPREnFEr RS &ﬁ%ﬂ B 21
e FRLCh bR BN PP OF LAl

20. In the orientation shown in Fig. 1, the terminal pins 21

extend downwardly from the housing 20 andfare arranged in a

@

two—dimen51ona1 matrix having columns 22 and rows 23 of
terminal pins 2. Industry standards establish with accuracy
lthe spacing and the diameter of the terminal pins 21
Typically the spacing is 0.100 inches and- the terminal pin
diameter is 0.018 inches. The area of the housing 20 depends
upon the number . of terminal pins..“ T

A tray 10 as specifically shown in Fig. l is adapted to
accept a PGA component with terminal pins 21 arranged in
twenty—one columns 22 and twenty-one rows 23.;_In a typical

component, the hou51ng 20 has a maximum thickness of 0 135

O

inches, and the term1na1 pins 20 are 0. 200 inches long. These
dimensions are current industry standards,'and they determine
many of the spatial relationships in the tray 10 as will become
apparent. . | L

The tray 10 shown in Fig. 1 is an integrally molded o
device, typically of a conductive plastic.' The conductive
plastic may comprise any of a wide variety of easily molded,
conductive and thermally and dimensionally stable materials. A

carbon-filled polyether sulfone material is preferred. Other



conductive and thermal | y. and dinénsionally stable materials. A

carbon-fi
mat eri al s
sul fones
has a | at
nunmber of

| ed pol yether sul f-one material is preferred. O her 13
i ncl ude carbon- or. alum numfilled polyether imdes, polyaeryl
and pol yesters. Reférring nowto Figs. 1 through 4, the tray 10
tice-like framework 24 that divides the tray 10 into an arbitrary
rectangul ar or square discrete storage pocket areas. |In the

particul ar enbodi ment shown in Fig. 1, the framework 24 conprises a

plurality of transverse beans that define ten storage pocket areas arranged

In two, colums and five rows. SpecificaIL¥% the framework 24 conprises a
67

front Dwam 25, a paral |l el spaced back bea

right sid
31 extend
26. Inter
front and
ef fect of

a left side beam 27 and a

e beam 30 that define the periphery of the tray 10. A center beam

Smd VPN el nee g Carich &r LM ikenhhorilded Piillydases 251&@9

nmedi ate center beans 32, 33, 34 and 35 extend transversely to th

[bﬂakaéggnssaif@ﬂé&&nd AsoBpewtepgrticularly in Fig. 1, the net

this particular framework 24.is a lattice with storage pocket

areas 36 througheB8raifg)hothtaughigs. thathrodghi dyakhe ey VIO RGfs a

conponent

s. The follow-ng description relates first to simlar structures

of each stlatigbtceolike framework 4rthuit tdbvipderethet drage 0 etntie ahown

in Figs.

2 through 4, and then to differences . anong the various pocket

st or age magﬁitrary number of rectangular or square discrete storage

pocket areas. In the particular embodiment shown in Fig. 1,

the framework 24 comprises a plurality of transverse beams that

define ten storage pocket areas arranged in two columns and
five rows. pec1f1cally, the framework 24 comprises a front
beam.zs, a parallei spaced back bean 26}’& left side beam 27
and a right side neam 30 that define_the periphery of the tray
10. A center beam 31fextends midway between and parallel.to
the front and back beams 25 and 26. Intermediate center beans

32, 33, 34 and 35 extend transversely to the front and back

_beams 25 and 26. As ‘shown particularly in Fig. 1, the net

effect of this particuiar framework 24 is a lattice with

: storage pocket areas 36 through 38 and 40 through 46 that

individually receive PGA components.

The following description relates'first to similar
structures of eachnstorage.pocket area, in terms of the pocket
storage area 46 shown in Figs. 2 through 4, and then to
differences among_the'various pocket storage areas.

Specifically, the front beam 25, center bean 31, side beam 30

" and intermediate beam 35 define the periphery storage pocket

area 46 and support a base support means in the form of a



‘Specifically, the front beam 25, center beam 31, si de beam 30 and
i nternmedi ate beam 35 define the periphery storage pocket aréa 46 and

‘support a base support neans in the formof a  -14- planar base plate

‘'section 50. The base support plate section 50 has ‘a cruci form shape with a

plurality of
t he plane of the base plate 50. As shown in Fig. 5,

~mai n body portion 52 that extends perpendicularly fromthe base plate
‘'section 50 and terminates with a tapered portion 53 defining a top surface

or edge 54.

rib 51.

p

se, Pt e 8¢ A%bod¥™ EoPFﬁﬁ1Qﬂ?&ﬁﬁ?eﬁ%ﬁﬁ&squﬁ#ﬂn

d b d f
P ors RS SRPRIFE RSP L6 pRBARTS %Cﬁ-ﬁgﬁgﬁa g wfas

storage, aﬂ&iﬁ e%fﬁ%)éﬂé&h €m§q9e§$eﬁdicﬂﬁ @];

rib 51.
56 are
pi ns;

in thi's enbodi hent the multiple is t hree.

e spa i ngs ‘bet'ween rou -
ghgglﬁlgtg gh_the predeterm ned center- I|ne spaci ng for term na

count er f aci n@ssﬁhbﬁﬁeirpfFﬂﬁJ asenéa@ﬁl fibOfnetaE\a rs1b&1a551 a51§a§ﬁdb5@y
corresponds to the = -

portion 52 that extends perpendicularly from the base plate

- section 50 and terminates with a tapered portion 53 defining a:

top surface ox edge 54. This tapered rib configuration

fac111tates the loading of an integrated c1rcu1t 1nto the tray.

During manual loading partlcularly,_the tapered section 53

tends to align w1th the terminal pins so they clear the rib 51

Moreover, w1dth of the main body portion 52 corresponds to the

predetermined clearance between pins 1n the adjacent columns
and rows of the terminal pin array. .

Referring again to Figs. 2 thrOugh"4'and the'storage

pocket area 46 ribs 55 and 56 are parallel to and spaced from_

the rib 51. : The spac1ngs between this first group of ad]acent

ribs 51, 5% and 56 are a multiple of the predetermined center—'-

line spacing for terminal pins; in this embodiment the multiple

is threef The distance between the counterfacing surfaces of

adjacent pairs of the ribs 51 55 and 56 corresponds to the
dimension across the outside surfaces of adjacent columns or-.

rows of termlnal pins. A second group of. parallel ribs 57, 60

~and 61 having similar spacing are spaced from the set of ribs

51, 55 and 56.

This tapered rib configuragjon facilitates the | oading of an

Integrated circuit into the tray Buring nenual [oading particularly, o

tapered sectiop 53 tends to a with the-term nal pins.so theyclear the
Teres, b elda

I ntegral ly nol ded upst andi ng ri bs extendi ng perpendicularly to-
each rib nmeans 51 has a

taé acen Cedff ;23

:The di stance between the_'

SN
o/

:_ﬁi '
~



di nensi on across the outside surfaces of adjacent columms or rows of
termnal pins. A second greup of parallel ribs 57, 60 and 61 having
simtar spacing are spaced fromthe set of ri.bs 51, 55 and 56. Fig. 4
depicts, in phantom a PGA conponent 17 with-its termnal pins extending
downwardly. The tops of the upstanding ribs 55, 56, 60 and 61 engage the
bottom of the PGA conponent housing al ong orthogonal |ines and space the
ends of the terminal pins fromthe base plate portion 50. The upstanding
ribs 55, 56, 60 and 61 al so are between the various termnal pins. 1In this
figure, the integrated circuit 17 has a termnal pin array of fifteen

col unms—~and fifteen rows so the outer upsjgnding ribs 51 and 57 do not
contact theé housing of the integrated circuit 17.. Still referring to Figs.

2 through 4, the pocket st orage, area 46 additignally conprjs a pird-
group of upstaﬁﬁﬂhgﬁﬂqﬂ9¥ﬁ55631%hﬁhﬁﬁtﬁﬂd-3 F&ﬁwﬂ#ﬁﬂﬂﬂgkéugitﬂﬁ% nd i bs
65, 66 ang 67, _These ribs ar arallel tao,each. other and thg {hj ang-
fourth gr5GpRiRAL (f’f%?fh’?@ggh- B‘E’ﬂg?FSIXS a??’ees&ﬁpa%]h%EfﬁPét hé%&a 59
group of [| , Y 5191 gadl Al Bbeioh 'JETHE" BLA! BohBBpkhie!
and f ourt%i§§o§%§ c%%'ri S da% %% a_ gn_ é’Z“ and%. ?rﬁe rlg_ g% 62,
57 and 65,6Q03hi! Wabriy WeRbgohsl APheE bhESepad ife |06ds GF thks set of
upstanding ribs7is a rectangle, In I's particul ar enbodi ment a square.
pst andi ng t angl th part I nbodi nent o] _
The ‘terminal pins from the base plate portion 50. The upstandihg
ribs 55, 56, 60 and 61 also are between the various terminal
ijf pins. In this figure, the integrated cirecuit 17 has a terminal
pin array of fifteen columns and fifteen rows so the outer
ﬁpstanding ribs 51 aﬁd 57 do not contact the housing_of the
integratéd circuit 17.
still referring to Figs. 2 through 4, the pocket storagg
area 46 additionally comprises a third group of upstanding ribs
62, 63 and 64 and a fourth set of upstanding ribs 65,'66_and
67. These ribs are parallel to each other and the third and
fourth groups are spaced from each other. As a result the
\ first ahd seéond'group of ribs 51, 55, and 56 and 57, 60.and 61
| are transverse to the third and fourth groups of ribs 62, 63
‘and 64 and 65, 66 and 67. |
The ribs 51, 62, 57 and 65 constitute a set of upstanding
ribé, and the locus pf.fhis set of upstanding ribs is a
. fectangle, in this particular embodiment a square. The -
individual ribs of this set occupy ohlylintermediate portioﬁs
of the sides of the locus. Likewise, the locus of a second set

of upstanding ribs 55, 63, 60 aﬁd 66 is a smaller concentric



'-_oppose

individual ribs of this set occupy only internediate portions of the sides
of 'the locus. Likew se, the |locus of a second set. of upstianding ribs 55,
63, 60 and 66 is a snaller concentriac -16- square. The locus of a third .
set of ribs 56, 64, 61 and 67 is a snaller concentric square. Thus, -the
upstanding rib neans in any set are coextensive with internediate portions
of the sides of a rectangle or square that is concentric with and spaced
- froma rectangle or square that is the |ocus of another set of- upst andi ng
ribs. - The spacing between the correspondi ng upstandlng ribs in adjacent
sets is a nultiple of the spacing bet wed® the termnal pins; in this
enbodi nent the nultiple is two. As each upstanding rib is coexten5|va¢atr1
-only a sppudren ofhehdosiude of -a tthivdpeeti o€ kidbes 56,hasL£OréEr snar 670g8N Or
free of any ribs. This open. construction provides tw advantages. First,
it enald @uahberreyncemtaiwmmxar@eﬂ\ conponent's ‘having ei'ther an odd or.
~even nunber of rows and columms of terminal pins. ~PGA.conponents wi-th an
odd- nunber dFhusgothenypst@nding deth aneanst EEF Bork sets mre groexbensifese

W th eve fber of f. et di a ly fromthe, center.. Sone PGA conponents
 have st®iiddbf B%H@eg Rﬁ%’ ans,iof t%ﬁd“%ﬁ?§ 95h§tﬁﬁ9ﬁ%ﬂ9kﬁe?§nts t he

bs f t h. st andof f h bet
ribs ron1c0n €% Lpgﬁzgﬁgﬁin 2 qg gpgggde fro a“"é%téhg-e or

square that is the" locus of another set of upstanding ribs.
The spac1ng between thé corresponding upstanding ribs in .
adjacent sets is a multiple of the spacing between the terminal
pins, in this embodiment the multiple is two. -
As each upstanding rib is coextensiveswith onlf"a:portion.f-"
of the side of its respective locus, the'corners are open or
- free of any ribs: This open construction provides two
advantages;_ First it enables ‘the tray 10 to support PGA.
components having either an odd or even number of rows and
columns of terminal pins.' PGA components with an ‘odd number of
—  columns and rowshcenter in the'pocket storageiarea;'those'with
even number offset'diagonaliy from'the*eéhter.fisOmé PGA' '::'
components have standoff pads at the corner pins,_and this-
construction prevents the ribs from contacting such standoff
5pads.
" The center spacings between opposed groups of parallel
ribs, such as the distance between the upstanding ribs 56 and )

61 in the first and’ second groups,'also corresponds to terminal

' pin spac1ng. In the specifically disclosed example, the'



ribs, such as the distance between the upstanding ribs 56 and 61 in the
first and secend groups, also corresponds to termnal pin spacing. |In the
specifically disclosed exanple, the -17- center-line distance between
the upstanding ribs 56 and 61.is nine times the ternmnal pin center-line
spacing. It nowwll be apparent that the tray 10 fulfills several

obj ectives of this invention. The upstanding ribs adapt the tray for
storing and transporting PGA conmponents. A single'tray with plural sets of
upstandi ng.ri bs can store PGA conponents of various sizes. The tray 10
ninink;es t he probl ens of mechani cal shockjjpecause conponents of force
transve¥se to the general plane of the tray 10 transfer to the PGA

h h h d th di .
reach the tséa@e%- s‘everd&ﬁ%atc%ﬁ%%%%ﬁrfﬁ%ﬁ%@apﬁé g o 1 e B atp
f t t I t le t | pi
) acent TREHLELNSS AR G lliad, LA SlnERT) thel 8 %?4& o before [‘ﬁeyp' "

reach any indivi U?.'owt %ﬁrﬂln%epa ardi€ m'egeb% asele{gﬁ T sbPEral

termnal pins and a |ower tray ge represented by t t'e section

isolates aghybetaWees I AR LA &Yk 1 &S, teménabsaaﬂaina rﬁﬁsv aci$6t the
“construction  of integrally -nol ded conductive plastic. mnimzes th

potential ¢tpayagowmetalriig ath®!aednssdat 18g ChERJeomponlas tHGA aor‘e)m@né.
Fig. 6 is a detail along a section line 6-6 in Fig 2 that
tray with plural sets of upstanding ribs can store PGA
¢ components of various sizes. The'tray 10 mininizes the
problems of mechanical shock because components of force
transverse to the generel plane of the trey lbttransfer to the
.PGA combonent through several paths and thereby tend to divide
before they reach the PGA terminal pins. ‘More specifically,
the tray 10 tends to apply force components in the plane of the
tray.equally to multiple terminal pins adjacent the upstanding
ribs. Thus, shock forces dissipate before they reachleny
- individual termlnal pin The spacinq between the ends of.the
. terminal pins and a lower tray edge represented by the base
plate section isolates axial forces-from reaching the terminal
pins. Finaily, the construction of integrally molded
conductive plastic minimizes the potential for accumulating an
electrostatic charge on the PGA component.
| Fig. 6 is a detail along a section line 6-6 in Fig 2 that
‘{llustrates portions of two trays in a stack. Particularly,. |
| Fig. 6 depictsﬂa tray 70 stacked on the tray 10 with its back
beam'26; The tray 70.hes-an back beam 71 and a base plate

section 72. The béck beam 71 and the front and side beams of



illustrates portions of two trays in a stack. Particularly, Fig. 6 depicts -

a tray 70 stacked on the tray 10 with its back ,beam 26.. Thé.tray, 70 has an o

back beam 71 and a base pl ate secti on 72. The back beam 71 and the front -

and si de beans of .- 18 - the tray 70 have a shoul der 73 fornmed al ong

their respective lengths. The back beans 70 and 26 have.downwardly

extending lips 75 and 76, respectively. The other outer beans al so contain.
lips. Thus, as a tray 70 is.positioned over a tray 10, |ip sections, such
as |lip section 75 engage the respectLvi shoul der section 74 of the tray 10.
This interlocks the periphery of thet gys 10 and 70 | ocking them together
in a lateral direction. The depth of each pocket storage area, such aswﬁhe
pocket theotrgy ZPchaye shshouldé%gﬁ34£ormedeaéongdtheﬁﬁuréspnctﬂoeort
section 72 of .the up tray 70 does not interfere wi th or contact a PGA
conponbﬁ?9ﬁ6§5|n§h§ug$§*t@§ﬁmﬁtWﬂaamﬁwﬂﬁthaYGIQOWnH@ndkx/qxtiﬂdfmg 1-and
. tenpl S faC|I|tate t he many | acement of PGA conponents in the tray.. 3
Fig. 1 Pi tPsa89; dffnl é'Fé"P@ftg‘\)’ (X4 ngte oPtherpguker beams plsmd 43 and a

I d b Kk 4 .~ Th pl 80
hae o $FARRHSPRERE- SoRBRT HOX AR Fo B Ped e APl s SRS

I t . en Iy 4 u t ey s 85 g
_ eg?gtdyﬁ%%{%ﬂit&ﬁ% o%lplgzgl téspglnig]s %{&:Jhe ??%nghggggyl'ﬁé ce(rigrprg:léio‘genl ngs 86
and 8Zsﬁ8@l@éf1section 74 of the tray 10. This interlocks the

periphery of the trays 1o and 70 locking them together in a

A~
1ateral direction. The depth of each pocket storage area, such .\J
as the pocket storage area 46 shown in Fig. 4, is selected to
the base support section 72 of the upper tray 70 does not |
1nterfere with or contact a PGA component houSLng supported in
the lower tray 10. _ _ _

The tray 10 of Fig. 1 and templates facilitate the manual
.placement of PGA components in the tray,_ Fig. 1 depicts a
template 81 overlying storage pocketaareas_321and 43 and a
template 82 spaced-above storage pocket areas 46'and 42. The
template 80 has a planar frame 82 with a vertical keyway 83 . '::

formed at one end and longitudinally extending lips 84 and
longitudinally extending lips 85 extending from the opposite
. ends of the frame 82. Two central openings 86 and 87 conform
generally to a specific package outline for a PGA component
In thislspecific embodiment, for example, the templates 80 and
~ 81 position 15 x 15 PGA components. D ;
An upstanding handle 90 traverses the center of the panel

82 for facilitating the template by aligning the template with



génerally to a specific package outline for a PGA conponent. In this

speci fic enbodi nent, for exanple, the tenplates 80 and 81 position 15 x 15
PGA conmponents. An upstandi ng handle 90 traverses the center of the panel
82 for facilitating the tenplate by aligning the tenplate with - 19 -
the center beam 31. The tenplate 80 engages the beam 31 at a slot 91

t hrough the opposite surf.ace of the tenplate 80 in the plane of the handle
90. As an operator noves the tenplate 80 toward the tray 10, the keyway 83
engages a key 92. The key 92 has a sem-ay i-hdrical shape and is centered
In the pocket storage area 42. The storage pocket areas 43, 44, 45 and 46

have stogpgedeprer Blian 31 SRk SémPiatecsd %4&%%&6 AhechBaRla1 Mk a
fingers 84 and 85 engage the front beam 25 and t he back beam 26 S
respecti wgby ba ahmpudhetheénpppbeite sherfaddohdHeitenplage 8oedn Hheind
42. This places the tenplate in the position showmn in Fig. 2 with the

t enpl at ep3énevef tihw hdarmdbectot shsr age opesat 7 mowes théhtemplateq o e
apertures through the tenplate 81 are accurately aligned with respect to
t he upst &euard 21;1’193 Yrayak®, okhenkeyvaya§s gngasesiradkeB72and Fhe ken th

is possible to accurate]y_ position the integrated circujt 11 by lowering it
t hrough BASapesesrtindxieal .ghres and '1ﬁQﬂ§$§ﬁdtik thet Brgked ri bs,

such as Loe Lapered ond POl ona 88 e bloie Y A4, 48 S5 "

have storage keys. When the slot 91 engages the central beam

_-RJ:,'31, the fingers 84 and 85 engage the front beam 25 and ﬁhe;back'
béam'zs respectively to align the témplate 80 above the.pocket
storage afeas 36 énd 42. This piaces'the'template in the
position shown in Fig. 2 with the template 81 overlying the
pocket.sﬁorage areas 37 and 43. |

Thus the square apertures through the template_81 are
accurétely aligned with respect to ﬁhe upstanaing ribs.in each
of the storage pocket areas 37 and 43. It then is possisle to
accurately posfiion the integrated eircuit 11 by lowering it
thfoughlén aperture'until_the tapered end portions of the
upstanding ribs, such as the tapered end portion 43 in Fig. 5;
inteféct with the depending terminals pins. When the PGA
component rests on the ribs, the tray precisely positions the
terminal pins wifh respect to the tray 10.

Centrally disposed slots'or access passages'betweeﬁ
adjacent pocket storagé afeas fa@ilitate manual.removai'of_the
PGA components. For_example,.the intermediafe béaﬁ 32 haé a

slot 94 formed in the upper surface centrally with respect to

-



conmponent rests on the ribs, the tray precisely positions the termnal pins -
with respect to the tray 10. Centrally disposed slots or access passages .
‘between adj acent pocket storage areas:facilitate manual renoval of the PGA
conponents. For exanple, the internediate beam 32 . has a slot 94 forned in

t he upper surface centrally with respect to . -20-  pocket storage areas 36
and 37. A centrally disposed slot 95 centers along the internedi ate beam -
32 with respect to the pocket storage areas 42 and 43. These slots enabl e
an individual to grasp the edge of a PGA conponent nore readily. As . .
~ previously indicated and shown in Figs 3 and 2, each of the botton1pane|s
such as the base plate section 50 in the pocket storage. area 46, has a‘g
cruci form shape defined by corner apertures A cor.ner . aperture 97

addi t i oRrgrkethstorageqreas 1361 aad 139- t hAt csn&raéée' Aisposed, §r1@rtem$e for
B e cogentaten SgH: Té%e%?é##‘g'%‘%aé;é'ﬁef 0 aspeBRr oL thee %
o gt ;tg%a?qeec”‘%qa%ﬁs i Epd ohin: | Bhesd; shats f""c'iﬁf She 88”2236%6 -
Dookel | EhataaRanCaS Yl Ao Sadl 088 o' beh Beiilliie WA ATELRATIL Lo
as a Cham‘ersg SHRAlG é{fﬂid'féteéﬁti'ﬁdhgﬂéhﬂgigpﬁ'ig@' Sifa'ﬁ&hs';'eaén o

facilitates correct allg nt "and orientation
of the bottom panels, such as the base plate section 50 in the

pocket storage area 46, has a cruciform ehape defined by . cotner.E;
apertures. A corner ‘aperture 97 additionally has a diagonal o
fillet 100 that provides a visual. reference for purposes of .
alignment. This, and similar fillets in each pocket storage'.
area coact with.corresponding chamfers:on“each template, suth:d
as the chamfer 101 on the_template.&bpas,shown inhFig;_l, to'
facilitate component'orientation.l'Specifically; the :
orientation between the template 80 and the pocket storaqe if.
areas 35 and 42 is proper if the. chamfer 101 and the fillet 100”
align. Moreover; some PGA components may have a chamfered
corner, such as a chamfered corner, 102 formed on the housing
20. This further facilitates correct alignment and orientation :
when the various diagonal surfaces align.'__ | | |

The front beam 25 of the lattice framework shown in Fig.ll_i

has a slot or pick point 103 formed proximate the pocket o

_:storage area 42 and a similar pick point 104 proximate the-.
pocket storage-area 46. Similar constructions on the back beam:

26 fac111tate automated handling of the trays, even in a “:

stacked position.



when the various di agonal surfaces align. The front beam 25 of the lattice
framework shown in.Fig. 1 has a slot or pick point 103 formed proxi nate the
pocket storage area 42 and a simlar pick point 104.proxi mate the pocket
storage area 46. Simlar constructions on the back beam 26 facilitate
automat ed handling of the trays, even in a stacked ‘position. - 21 - The
front beam 25 contains a centrally disposed vertical depression 105. Wen
trays are stacked properly, the depressions in all the trays align. A
m sal i gnment is apparent visually becau such .a m salignnent breaks the
general ‘line formed by the depressions that exists when-all the trays are
orient®gin the same position in the stack. In automatic production '
facilities, Theofrontebezas 2Breqitaing nt cgentraldyr disposed averbtical
renmove them for placenment in a chip carrier or a printed circuit board.
Thi s r cdePressdpredfBbonaWhamiinays are ostackedapropesidah r®ti c devices
the rel ati onshi p between a reference pqlnt on thi_triﬁiand the term.nal, pin
posi ti SREPFERaLRNF A8d 2ddd thediars dlidhe  Rapispligmment i apparent,
construction,characteristics that, provide the necessary dinensi .
ctapi || Thein FYrbeERRaas e mou A LotehE Py Be ke, Fe AR ohal ne
stabi Il ty mg‘ﬁCBQ‘dtP%nd{e Gdd Ao it SERYBeE"whet ad1 Wife NP DRSE
pl ate sections in e storage packe .
oriented in the same position in the stack. '
In automatic productién facilities, robotic devices can
place integrated circuits in a tray or remove them for
placement in a chip carrier or a printed circuit board. This
requires dimensional stability in order that if such robotic
devices the relationship between a reference point on the tray
and the terminal pin positions remain fiked and_predictable.'
| The trayVio in Fig. 1 has certain construction
characteristies that provide the necessary dimensional
stability. First, the molded materials themselves have
dimensional stébility. Second, in the tray 10, as shown in
U Fig. 2,_the bottom base plate sections in the storage packet
areas 36, 37, 40; 41, 42, 43, 45 and 46 connect only te three
of the lattice work beams defining each storage pocket area.
For example, the base plate section 50 in the storage pocket.
area 46 connects only to the beams 31, 30 and 26. There is a
clearance space between the base plate section 50 and the beam .-~
35. As a tray cools after molding, these clearances allow the

base plate section to cool without the introduction of fixed

internal stresses that could distort the tray 10. The open



areas 36, 37, 40, 41, 42, 43, 45 and 46 connect only to three of the :
| attice work beans deflnlng each storage pocket area. For exanpl e, the base
plate section 50 in the storage pocket-area 46 connects only to the beams -
31, 30 and 26. There.is a clearance space between the base plate section 50
and the beam 35. As a tray cools after nolding, these clearances allow the -
‘base plate section to cool- without the introduction of fixed internal
stresses that could distort the tray 10. The open - 22 - structure of

t he upstanding ribs al so contributes bg di.nensional stability because

t her mal expansi on or contraction will “fend to Iengthen ‘or shorten each rib
i ndependently of the other ribs. This nininizes any stress transfers Qqé_
coul dstamgture (of thesupatanddngr ribs adeargertyd e f&d at the
corners. Thus the tra¥1ig remai ns flat durjng use. a third step, the

st or afeNETTAINAL @taBILARY BcBRapltRowHt b a{'ﬂé"&oﬂ’f’erc%;’f‘iﬁfémg?f and
106, 107 10 |

g AL Ul o ol i, KPR

the URSIANCIG,L] DSrRfle! REnRISRS MY Bedie ePARLERT S UESE: al'so

m ni mzes 1t e accuntl ati on or inter stresses during manufact ure a

reducqg m@%&gniﬁ%téqua%es&f reditahgld waPe" BiRSS gdiagd he quantity

of nolding material in the tray 10. Thi's reduces material costs. As
pr odugor@izrd) dlmgﬁeﬁenewyrmat r'éﬁaailnECEi&E atiﬂhgt dse.

As a third step, the storage-looation;_z;-by»way of
- . K #m ‘
example, includes the corner aperture 97 and corner apertures N

106, 107 and 108 and these apertures produce the cruciform _
shape of the base:plate sections. A cenﬁrchuaperture_llq,
extends between_the upstanding ribs on,tﬁé.iﬁner;equare..
Incorporating these'apertures also miniﬁiges thetaccemulathn .
of internal stresses during mahufactqre_an@fgeéegeq_pro@uction
costs. Specifically, the apertures.reﬁaceéﬁhefééantity_ofr
‘molding material in the tray 10.. This reéécesrﬁaterial_costs.t
As prOductiontﬁblding'machinery muet_ﬁereiaedlfor'the total -
volume of the material in a-device,.thie{desigﬁﬁéiSO reduces T
production equipment costs. o U _

The tray 10 shown in Figs. 1° and 2 has additional elemente
that conform the tray 10 to industry- standards. For example,
industry standard clips 111 extend from each of the end. beams
27 and 30. However, it also can be-important that the . -~

- effective size of each of the pocket storage areas be

identical. The tray 10 shown in Figs. 1 and 2 includes a means

for providing such uniform effective pockethstorage area si%es



volune of the material ,in a device, this design also reduces production
equi pnent costs. The tray 20 shown in Figs. 1 and 2 has additional elenents
that conformthe tray 10 to industry 'standards. For exanpl e, industry
standard clips 111 extend from each of the end beans, 27 and 30. However,

it also can be inportant that the effective size of" ‘each of the pocket
storage areas be identical. The tray 10 shown in Figs. 1 and 2 includes a
means for providing such-uniformeffective pocket storage area sizes -
23 - without a need for. custom designing each tray. The storage pocket
areas 37, 38, 40, 43, 44 and 45, have eqddl —areas defined by the lattice
franEMpxk 24. In the specific enbodi nent shown in Fig. 2, however, the
areas defyiENoG¥ ahaeednForaicidtonatdeigsing agachr txay36, s glaomgle46
are greater. Vertically extending transverse ribs 112 forned in the beans’
27 and 30pocketcareasplike3sst AtBget Iy ebt Bdahl, 4hayef egnad \aredgal pl ane
parallel to the beam27.- The ends of the ribs that define thIS pl ane are

spaced'hﬂﬁ#ih@dabya@am:hﬁﬂﬁ%?%xiﬁﬁﬂeﬁﬂﬁm 24- crdustheaspecifie same
di stance as thf dlnstance bet ween agd en‘t, crgss eam% 32 1
exanpl e. nenk, ghewn day &g+ AT St F’nﬁ Bég a]ﬁ%}%#eq\tg i Ehene
cae 1o ook LB DRl Aol P BRH e . SUEF RHE 4500 1)
provi de qug$£8£U1C9%§%1cally extending transverse ribs 112 formed in
the beams 27 and 30 in each of pocket storége areas 36 and 41
s define a vertical plane parallel to the beam 27. The ends of
" the ribs.fhat'défine this plane are spaced from the adjacent
cross'beams, such as. cross beam 32, the same distance as the
- distance between adjacent cross beams 32 and 33, for example.
Thus the overall effective area for stofing_PGA components is
the same for each storage pocket area. The design of a
specific tray is readily adapted because it is only necessary
to define the dépth of the ribs 112 to provide a uniform cross-
section f0r_a11\the séorage pocket areas; Moreover, the ribs
W, 112 define an effective surface Qithout the addition of
significant_quahtities of molding materials.
Fig. 7 diséloses an alternate tray construction that
_provides-a gfeater storage density for smaller PGA components.
Specifically a tray 120 in Fig. 7 sto:es_PGA_components in
three rows and seven columns for a total of twenty-one stofage"“
. pocket areas. Thlie cross-section shown in Fig. 7 depicts thiee
- storage pockét areas 121, 122 and 123 for receiﬁing PGA

components with a pin array up to thirteen rows and columns.



section for all the storage pocket areas. Moreover, -the ribs 112 deflne an
ef fective surface w thout the addition of S|gn|f|cant quanti'ties of nolding
materials. Fig. 7 discloses an alternate tray construction that provides a
greater storage density for smaller PGA conponents. Specifically a tray 120
in Fig. 7 stores PGA conponents in three rows and seven colums for a total
of twenty-one storage pocket areas. The cross-section shown in Fig. 7
depicts three storage pocket areas 121, 122 and 123 for receiving PGA

- conponents with a pin array up-to thirteen rows and colums. - 24 -'In

- this specific configuration, a front-bgam-124 and back. beam 125 form a
portion of a lattice franework with internedi ate beans 126 -and 127. A

i f : b Jencl b f.
he. ait A SRS SRl LU D iége%a?é%a‘“‘ire 121,
b I t t h t .
sﬁz\iﬂ?%}eﬁéﬁgfégé ?%gﬁg?%faagg%%cq%f %%é%e%%%(a&gﬁ'r gtn set % ups'g g(r:])dl ng.
ribs 132 md 608 éﬁa ghoes af iU Wiy éPble b88ReNd nluding IS 133

lie on an I nter late portions of an outer square-thereby to define two

sets @eawSiPNdieginkbcblanh Wositivhe itoreans affeaeenteisthintage -
coextensive with internedi ate portions of the sides of a square that is

=_concemuokbﬁMafeasd spaced fron1another square deflned by t he

Referring to storage pocket area’ 121, a base plate section |
131 spans the beams 124 126 and the outer beam (not ‘shown) -
that defines the storage pocket area 121.. Apfirstﬁset_of |
upstanding'ribs-132 lie on the sides-of_anpinhérdsqdafé”andda
second set of ribs 133 lie on an intermediateportions 'of_'a'n"'
outer'square thereby to define'two'sets oféupstanding rib means

with the rib means in each set being coextensive with

1ntermed1ate portions of the sides of a sqi_re that is -

concentric with and spaced from another square defined by the

other set of upstanding rib means. The construction and |

spacing of the rib nieans is the same as in the structure shown

in Flg. 1. et EER | g fiiﬁf?;Fi o S -i.é
Wwhen, for exaniple, such a configuratioﬁfis?sized:for a i3

x 13 matrix PGA component, the-0vera11~diﬁénsion;hetwéen the

front and back beams 124 and 125 is 1essfﬁhaﬁ~th¢vreQu1féd--*

overall dimension for an industry standard?tray;' InathiS'”’

particular embodiment the tray is enIaroéd?tO“standard size by

the use of outer beams 134 and 135 and’ spacing web portions 136

and 137. The juncture of the web portions 136 and 137 form -

shoulders - 140 and 141 respectively that receive the ‘bottom -1ip



ot her set of upstanding rib neans. The construction and spacing of the rib-
means is the.sane-as in the:structure shown in Fig. 1. Wen, for exanple,
such a configuration is sized for a 13 x 13 matri x PGA conponent, the
overal | dimension between the front and back beans 124 and 125 is | ess than
the required overall dinensfon for an industry standard tray. In this
particul ar enbodi nent the tray is enlarged to standard size by the use of
outer beans- 134 and 135 and spaci ng web portions 136 and 137. The juncture
of the web portions 136 and 137 form shoulglers 140 and 141 respectively
that receive the bottomlip - 25 -. extensions of the outer beans
corregpondi ng to beans 134 and 135 of a tray stacked above the tray 120. In
t hi s par téxetemeionLo6Enthe bateradbeapsacorxaspaending tot bedas rXid tand f our

beams that define each storage pocket area. O earances, such as the -
cl ear ancaifetafen thaybsteckedpabove thed tray i3R@r nedi ate beam 35 in Fig.

Support a1 ea tEn{ HoiBoPAFEACEI%aT SPRORITRII (LN (haBE RaRe SRFtGTR 191
coo 119 o b FECRORIOAE S A a6 S AR,
through £t0er el S IRRLESC it AU Ehd Wivdtadd pLLUREN The Himo ar e
econoni cdl ??)pro%uce S€86sE Y ey require a nlnhna? anDuntqg} nmol di ng
support 50 and the intermediate beam 35 in Fig. .2, may not be
nécessary Secause the dégreased percentége of ﬁhe base suppqrt
area to the'totél area of each pocket storage means can permit
cooling of an injection molded tray withoﬁt the intréduction of
permanen£ stresses that éould dtherwisé defbrm'the tray.

The trays shown in Figs. 1 through 7 thefefore mget
several objéctivéS'of this inventidh. They are econoﬁical to
produce because.they require a minimal amount of moldihg
ﬁaterial and reduce thglsize and cosf of the equipment.rgquixed
' to mold the trays. The trays are dimensionally étable so |
automated érod&dtién equipment cén accurateiy determine the
{ ; -~ location of each.upstanding rib in the tray from a reference.

- position on the tray. The tapered.upstanding ribs minimize any
poﬁential for damage to terminal pins dufing ménual or
automatic loading and support a PGA component housing with ghe
ends of tﬁe depending terminal pins spaced from the trqy.. This
blocks the transfer. of forces acting along the axis of the pins-.
to the pins. Lateral forces tend to 5e distributed among

several. pins thereby to minimize any potential for damage. The

trays constructed in accordance with this invention are



material and reduce the size and cost of the equipnent yequired to nold the -
trays. The trays are dinensionally stable so automated productlon eqU|pnent
can accurately determne the | ocation of each upstandlng rib-in the tray -
froma reference position on the tray. The tapered’ upstandlng ribs n1n|n12e
any potential for danmage to term nal pins during manual ~or automatic

| oadi ng and support a PGA conponent housing with the ends of the depending
terminal pins spaced fromthe tray. This blocks the transfer. of forces
acting along the axis of the pins to the pins. Lateral forces tend to be

di stributed among several pins thereby_Igéanrnze any potential for damage.
The trays constructed in accordance with this invention are -26- .
stackabl e to allow the bul k:.storage of a. nunber of tyays. _Each tray can
store PEhackabdgeftes 3ldoy fhe b es%?rmemgeasmweln gf Braysan Each

enl arged top view,of a S|ng¥$ stor focket rea narel yi-the st orage

pocket'%F%% gan REPTH ACH W??Qﬁ?e%. TS - ﬁn&??ﬁ?% HBaSFaPﬁ|§ gea.
i nventi on. p?‘gngstll %g{'reerhegxe cgyguggégl ﬁea§3|sqr;‘ épgcﬁgggg the- -

storage pocket-area I NCT EMEN St or.a

i ncl ud a”ﬁaﬂéif%ﬁé@s% ﬁmc@c b@»ﬁéasuap%ﬂael’iﬁifafaégﬂ%a%e

franemnr The baSe support 150 carries a first set of upstanding rib

151, 15é19£ndei=5§ndel§acﬁarmﬂd1aﬁe thbs {heenelon.Cotse nelhegsatnté axis
151A, 155A and 156A respectively. Another ‘set.of:ribs:- 1 160 and 161 lie

a|0nglrét@xeﬁcé553merals assigned to components in the storage pocket

area 46 1ncremented by 100 the storageipocket area 44 1nc1udes ‘;)
beams 25 31, 33 and 34 and a base support 150 that spans the
framework. The base support 150 carries & first set of ' |
upstanding ribs 151, 155 and 156. 'Each of these ribs 1ies on a -
corresponding rib ax1s 151A 155A and 156A respectively.

Another set of rlbs 157 160 and’ 161 1ie along rib axes 157A
.160A and 161A. Similarly, ribs 162 through 167 lie along ribu

axes 162A through 167A respectively._' ” ' |

Each rib therefore lies along its own’ rib axis. Certain

of the rib axes, namely the rib axes’ 151A 155A through 157A,-

160A and 161A constitute a first set 170 of rib axes. The rib A
axes 162A through 167A constitute a seeond set of rib axes 171.

The rib axes . in set 170 parallel each other and the spacing

between the axes is determined by the spacing between the

terminal pins 23 in Fig. 1. Similarly, the rib axes in set 171

are parallel to each other with a spacing that corresponds to m
the spacing between the rows of terminal pins 23 in Fig. 1.

Each rib axis in the set 170 parallels beams 33 and 34 while

each rib axis in the second set 171 parallels-beams 25 and'Sl.



160A and 161A. Similarly, ribs 162 through 167 lie al ong rib axes 162A

t hrough 167A.respectively.-Each rib therefore lies.along its own rib axis.
certain of the rib axes, nanely the rib axes 151A, 155A through 157A,

160A. and 161A constitute a fjrst set 170 of rib axes. The rib axes 162A
t hr ough 167A constitute a sé&cond set of rib axes 17%. The rib axes in set
170 parall el each other and the spaci ng between the axes is determ ned by
t he spaci ng between the termnal pins 23 in Fig. 1. ‘Simlarly, the rib
axes in set 171 are parallel- to each other with a spacing that corresponds
to the spacing between the rows of terghnal pins 23 in Fig. 1. Each rib
axis % the set 170 parallels beans 33 and 34 mhlle each rib axis in the
second set 171 parallels beanms 25 and 31. - Conse uently, the rib
axes iGonfiequently; thersteiaxes *?btbﬁeganiFReiﬁﬁ?gﬂﬂF Ehenrik

t | nmbod h b | |
E?écl AXES 1Bt ﬁek“g”@&oéwhﬁe}é‘%%ffﬁ%ﬂ”ie%‘% %hf%o%%%vﬁfw%vuﬁés " EI Sar
ousi 01. t 23 he PGA
of 'Fi gin€efreckiBhE” i Gt HuMahfIR IR 9B 1P 2% (7 %edge of Lhe PGA
housing 20, g gf MyN @y g@ﬂ%@%ﬁ&ﬁ@f BP0 PRBARERE 0B Ebfpolehtea8bong

|ntersect|ng |agona rows I agonal rows 203 and 204 belng representative

gfe L hﬁ?ﬁ’a%?!ﬂ@c%gg&%x{ag%dfﬁﬁﬂ "Wbuding 29110 WherBes w@aews &t the
terminal pins 23 in the PGA component 20 of Fig. 1 lie along

' ( axes thgt are at right angleS'to the edge of the PGA housing

.. 20, terminél'pins 202 in the PGAlcomppnent'zoo.in Fig. 9 lie

along intefsecting diagbnal rows, diégbnal row5'203 and 204

being fepresentaﬁive of those rows. Like thé.terminal pins 23

in the PGA component 11, the terminal pins 202 extend a

predetermined length'from the housing 201 and are normal té the

plane of that hoﬁsing. -

Figs. 10 through 12 disclose another embodiment of a tray
that is particularly adapted for storing PGA components of the
type shown in Fiq. 9. More specifically this tray, designated
with referéﬁce_numéral 210, includes an opeﬁ framéwork Ehat
defines the'péﬁipﬁérY of;a'plﬁréliﬁy of storage pocket areas.
Specifically, a front beam 225, a:paraliel back beam 226 and
left and right side beams 227 and 230 define the odFer
periphery of the tréy 210. A éenter transvéréé beam 231 °
pafallels the front and back beams 225 and 226. Additional
intermediate beams.between the front and back beams 225 and 226

and include a left intermediate beam 232,'a left center beam -

233, a right'center beam 234 and a right_intermediate beam 235.



predeterm ned | ength fromthe housing 201 and are nornal, to the plane of

t hat housing. Figs. 10 through 12 di scl ose another enbodi nent. of a tray
that is particularly adapted for storing PGA conponents of the type shown
in Fig. 9. Mre specifically this tray, designated w th reference nunera
210, includes an open franmework that defines the periphery of a plurality
of storage pocket areas. Specifically, a front beam 225, a parallel back
beam 226 and left and right side beans 227 and 230 define the outer o
peri phery of the tray 210. A center transverse beam 231 parallels the front
and back beans 225 and 226. Additional %%Wérnediate-beans bet ween the front -
and back beans 225 and 226 and include a left intermediate beam 232, a (gt

center PEeRE 2R3 t¥xay AU el iNcpiy23¢, atHede Vakiduy SperdsaEarheam 235.
- 28 - Like the tray 10-shown in Fig. 1, these various:beams forma .. = - .
pl ural i pyurblityr age stanaje PpackeRréasongs EhFomeyh 298 t andugh0246. .
Referring to the storage area 244 shown in enlarged formin Fig. 10, an

i nt egr athyoughd@d6épl at e secti on 250 fornms a base 'support that spans the
~adj acent framework beans.- The plate 250 has a central portion 251 and a =
central aperReferring tmdhe mtorege|areasd4dophowns in entargeds faamacent
beans t hat gefine the_periph%gﬁ;of t he '0cketasfbr%{e'area“b¥ nmeans of tab .
ext ensi BAsF&Y -t k& ppt dnteanaiiypgelded pipte pertion (rp0 forms a base

support that spaﬁs:the adjaCent_fraﬁége Je

: §ﬁ§3  The;plate_zsﬂ

has a central portion 251 and a Ceﬂ#:&lﬁﬂééﬁtﬁfé 252. The

plate section'250 ¢0nnects'tQ apd spéh"”ﬂj:qéﬁﬁvbeams that ._ &-/f

define the peripheﬁy of the poeketlst' g gegﬁﬁﬁﬂﬁééhS'OE.féb'..
extensioné.qﬁlﬁhé{plate Seeti@@;25§3::$ é¢if§¢éiiy in the “
storage pocket_éréa.244, tab 253 extéﬁé;'fféﬁ £ﬁe-¢¢nEral'.”..
portion 251 to the front beam 225:_t§b_254;_§a.the cehter'
transvérse beaﬁ 231; tab 255; to thelIéfﬁﬁcéﬁtérjbeam-233} and
tab 256, to the right center.beam 234.*:}? ”; _. _
still refefring to_Fig. 10, the S£ér§Qé pockétlarga 244
includes upstaﬁd%hg_ribs lying along gifit§£;5e£:276 ahd:é N
 second set 271 of rib axes. The rib akes:iﬁ_éaéh_set are ‘:;
parallel and séaced._ The axes in thé sétsjgiQ §nd-271, like
the first and second sets 170 and 171 bf éﬁesééhbwn iﬁ Fig, 8,
intersect. Hoﬁever, the sefs of axes_?70 a§d.271 are obliqué
to the beams that - form the ppcket stof#geiaréé, §uch as the
beams 225, 231, 233 and 234 that fqrm thgﬁsﬁérageléocket_érea o
.244. 1In this particular embodiment thé;pbéket-stOrage,a:eé_244
"has a square cbnfiguration so the axes in1ea¢hTo£lthe sefs 2?0

and 271 interségt each other substaﬁti&ily'atxright angles.



Storage pocket area 244, tab 253 extends fromthe central portion 251 to
the front beam 225; tab 254, to thé center transverse beam 231; tab 255, to
the left center beam 233; and tab 256, to the right center beam 234. Stil
referring to Fig. 10, the storage pocket area 244 includes upstanding ribs
lying along a first set 270 and a second. set 271 of rib axes. The rib axes
in each set are parallel and spaced. The axes in the sets 270 and 271,
like the first and second sets 170 and 171 of axes shown in Fig. 8,

i ntersect. However, the sets of axes 270 and 271 are oblique to the beans
that formthe pocket storage area, such 2% the beans 225, 231, 233 and 234
that ¥ermthe storage pocket area 244. In this particul ar enbodi nent the

pocket stor age,&f 621044y 1aS 13 tREAERLEO NI WY | P71 SPobhedX 8t 1RaAC bri
the sets 270 and 271 intersect each other substantially at right angles.

- 29 - EpEtandiiyiSib) ©868a3tyS hatdng & Zapdedt fornt thatstisomhalogous
upstanding rib, usually having a tapered formthat is anal ogous to the form
shown i tdFithe Eordmrshaanplna, Filge 5i.rstFortex@iipbé, rtheafdrsitnsetd®70 of

i ndi vi dual" parallel axes 280 through 285. Two spaced upstanding ribs:290
and 291 diike aatemgindbudebindividgal panaddeh@ress2802thngughs 285 5/BR
the axis 281; ribs 294 and 295, along axis 282; ribs 296 ang.297,, al on

axi s 28Fpadest umstandingoribsngofaid @Al alnée rakengobhgn ik pxig Tib

XIS 28 s tanddidy ' Yipt"Se3°5007 588" 1¥e drol) thé a0 BB S ibs 294
and 295, along axis 282; ribs 296 and 297, along axis 283; ribs
298 and 299 along axis 284; and ribs 300 and 301, along rib
axis 285. Similariy, the second set éf rib axes 271 comprises
parallel axes 310 through 315. Ribs 320 through 331 are
located in pairs along each of the axes 310 thrdugh 315
respectively. . |

Referring to Figs..lo and 11, the outward éxial

terminations of each upstanding rib have a loci that constitute
an outer rectangle nested within the storage pocket area 244.
Likewise, the'i;her axial terminations of certain of the ribs

W/ have loci that constitute an inner nésted sqparé or rectang}e.
The inner terminations of ribs lying on the outer rib axes in
each set, such as the ribs 290 6n the axis 280 and the rib 321
on the axis 310, lie at a center line or axis through the |
storage pocket area and at a point that is spaced from the
inner square or_rectahgle'defihed by the inner edges of othér -~
upstanding ribs.- If the spacing of individual ones of the rib

- axes in each of the sets 27b.and 271 corresponds,to the spacing

between the terminal pin axes shown in Fig. 9, the storage



paraIIeI axes 310 t hrough 315. Ribs 320 through 331 are l.ocated in palrs_

al ong each of the axes 310 through 315 respectively: Referring to Figs. 10
“and 11, the outward axial termnations of each upstanding rib have a | oci
that constitute an outer rectangle nested within the-storage pocket area
244. 'Li kewi se, the inner axial ternminations of certain of the ribs have
-loci that constitute an inner nested square or rectangl e. The i nner
“ternminations of ribs Iying on:the outer rib axes in each set, such as the
ribs 290 on the axis 280 and the rib 321 on the axis 310, Ile at a center
I'ine or ‘axi s through the storage pocket. 3%ea and at a poi nt that is spaced
fromthe inner square or rectangl e defined by the |nner edges of ot her.

-.upst andi S t S@ﬁ&h g4pf di Yigd Wt et r e '
of the sg?gkgszoa;r%a 2;'*7]‘311't corr eﬂpéﬁdgl 0 l\fiﬁe%?pacl ng i bet \/\ggﬁ %’Eh%?er m nr}glgapl n
axes shopbcketFiageak dh6wit PhaBey. 11304 1N0GkR] B ohent :
and each of the other storage- pocaet areas shown in Fig. 11 w I'recelve a -
PGA conpaseshosmc ¥ ghove witki gherMEhavarﬁﬁgeélth@ntﬁéetrair hloe tray
10 shown in Fig. 1. Figs. 13 and .14 disclose a third enbodiment of a tray
that is phowhcdhaFlig.adapted for storlng PGA: conponents of the type shown
in Fig. 1. More particularly, igs. 13 and 14 depict-a nodified
structure of §19§ekéﬂfﬁnﬁeﬁﬁe%i§quse anthigd embodinent of a tray that

is’ particularly adapted for storing'PGA_co ponents of. the type

- .shown in Fig‘-l. Mbre particularly, Fig_ '“nd-14 depict"a

~

modified structure of a pocket storage al

following dlscussion like reference numerals refer to the'f

- corresponding elements in ‘Figs. 1 throu “ﬂ It will also ‘be

apparent that each of the- pocket storage areas shown in Fig. 1
could be modified in: accordance with- the modification to
storage pocket area 46 shown in Figs 13 and 14...

More specifically, the | storage pocket aréa includes the
upstanding ribs 51 55 through 57 61 through 67 of Figs. 1
-through 7. The upstanding ribs}SI, 55 through 57 and 61 lie on
a first set of spaced*parallellaxes._ Upstanding ribs 62 v
through 67 lie on. a second set of axes.e The first and ‘second
axes intersect. In this particular embodiment the intersecting
angle is 96(,- | 5 o

AdditionalVribsflie.along additionalTSpacedfakes in the
first and second-sets;- For example, upstanding ribs: 350

through 357 lie along the same set of- axes as the upstanding

‘ribs 62 through 67. Similarly upstanding ribs 360 through 367

lie along a set of axes that are parallel with the axes in the



‘following discussion |like reference nunerals refer to the corresponding
elenments in Figs.» 1 through 7. It ®"will al so be apparent that each of the
pocket storage areas shown in Fig. 1 could be nodified in accordance with
the nodification to storage pocket area 46 shown in Figs. 13 and 14. Mre
specifically, the storage pocket area includes the upstanding ribs 51,.55 .
t hrough 57, 61 through 67 of Figs. 1 through 7. The upstanding ribs 51, 55
through 57 and 61 lie on a fifrst set of spaced paraklel axes.: Upstanding
ribs 62 through 67 lie on a second set of axes. The first and second axes
intersect. In this particular enbodi ren31the intersecting angle is [err].
Addi tienal ribs lie along additional spaced axes in the first and second

sets.  Foie®XeOMt&inVR§t eRdI PpstalB iR HiH U, 355 theoagANg7t, h&os Ui set
of axes. as the upstanding ribs 62 through 67. Simlarly upstanding ribs
360 t hr ouglh, 36Fhé i @pstandingseibel 3metlrnignrIspanet| ohly el bn asass i n
t he - 31 - set containing the upstanding ribs 51, 55 through.57, 60 and
61. The tipst aintegsecbstBelakiesowgh t363 upgtamiing i eibs &1esSBhand 56,

i ntersect the axes of the upstanding ribs 51, 55 and 56, but the upstanding
ri bs 350 hufr dthgn wsStangingakipsi 466 ddhnough B35 rphyaictliye ingersatitng
ribs 51, 55 and 56., 6 Mre particularly, the upstanding ribs 350 and 353

i nt er sectwite epstahai 0§ Fhesupstanding gHite Shst2ndRRG PPbs ¥9reand 352

particularly, the upstanding ribs 350 and 353 intersect the
upstanding ribs 51 and 55 wnilé upstanding.ribs 351 and 352
intersect upstanding fibs 51, 55 and 56.. similatr pattérns.
occuf at the other tnree basic locations in the.storage pocket

area 46.. That is, upstanding ribs upstanding 354 and 357

.intersect upstanding ribs 57 and 60; upstanding ribs 355 and

356, upstanding ribs 57, 60 and 61. Upstanding.fibs 360 and
363 intersect upstanding fibs 62 and 63; upstanding ribs 361
and 362 intersect upstanding ribs 62,.63, and 64. Upstandihg
ribs 364 and 367 intersect upstanding ribs 65 and 66; |
upstanding ribsd365 and.366 upstanding ribs 65, 66 and 67.

N ' - Thus the cdnfiguration in Figs.'13 and 14 somprises
upstanding ribs lying along first and second sets of spacéd
parallel axes: Some axes éontain a single upstanding rib, such
as the axes that are coincident upstanding ribs 57, 60 and 61.
Other a#es'contain a pluralitj of upstanding ribs such-as the
axes that are coincident with the upstanding ribs 350 through ~
357 and 360'throngh 367. This array of intersecting ribs

provides a grid of open rectangular 6penings; The upstanding



I ntersect upstanding ribs 51, 55 and 56. Simlar patterns occur at the =
other three basic locations in the storage pocket area 46. That is, '
upst andi ng ri bs upstandi ng 354 and 357 intersect upstanding ribs 57 and 60
~upstanding ribs 355 and 356, upstanding ribs 57, 60 and 61. Upstanding
ribs 360 and 363 intersect upstanding ribs 62 and 63; upstanding ribs 361
and 362 intersect upstanding ribs 62, 63, and 64. Upstandi-hg ribs 364 and
367 intersect upstanding ribs 65 and 66; upstanding ribs 365 and 366
upstanding ribs 65, 66 and 67. Thus the genfiguration in Figs. 13 and 14
conpri ses upstandlng ribs lying al ong f|rst and second sets of -spaced =~ ~~

paral | el axes contain a SI upst andi n such ag. th S

t hat ar-e'ié?_nﬂ‘? m%uﬁstcaﬂﬂﬁ et Jae %97 3ﬁ§ g?.' éﬁ ' Sﬁigﬁngg@d

plurality of t ng ri bs such as the axes that are c0|nC|dent with the
i oYtk ot

upst andi- Srpl rough 357 and 360 through 367. - This. array-of :

| ntersecting ghbf MpRtaiReLT, HiKl s OBRE 58GkAREYAVLREN NBSchThe

upst andi ng support a conponent housi ng; -and the openi-ngs

receive ﬁﬁsthﬁarih@alrim has RACkap@séandpper’ poritdson hemiRabingCinran
Each upstianding ri'b has a t'apered upper portion termnmi nating in-an edge for

engagi ngetige okt emgalgiie tioe begtom ToE sthenhogeiag.on ke is

characterized in that the framework has ‘an overdll profile, defi-ned by an
upper edggngigugn¢i@ﬂ(gm§o is characterized. in that the framework has

an overall profile, defined by an upper edge 370 and a lower
| edge 371, and supports the housing so the terminal pins are - u)
confined within that profile. These factors increase the.
bearing surfaces for terminal pins. Conseguently this open '
matrix structure minimizes affects of shock3forces applied.in
the plane of the tray.. \ ._. | | | o
Therefore in accordance with the various ob]ects and
advantages of this invention, there are disclosed diverse trays
for supporting electronic components having planar housing and
‘a plurality of terminal pins depending therefrom in a pattern
of linear or oblique rows._ Each of the embodiments of the i;}
trays shown in Figs. 1 through 8 and the embodiments shown in i
Figs. 10 through 14 have the same general structure.r Namely,
each 1ncludes a tray that has a framework that supports a
plurality of upstanding ribs that are adapted to extend hetween
the 1nd1v1dua1 rows of terminal pins to engage the bottom of ...
the housing. Certain ribs lie on a first set of spaced |

parallel rib axes. Others lie along a second set of spaced

parallel rib axes. The rib axes in the first and second sets



‘edge 371, and supports, the housing 'so the ternminal pins are confined within
that profile. These factors increase the bearing surfaces for term nal
pins. Consequently this open matrix structure mnimzes affects of shock
forces applied in the plane of the tray. Therefore in accordance with- the
vari ous objects and advantages of this invention, there are disclosed

di verse trays for supporting el ectronic conponents having planar housi ng
and a plurality of term.nal. pins depending therefromin a pattern of |inear
or oblique rows. Each of the enbodinents §£ the trays shown in Figs. 1 .

t hrough 8 and the enbodi nents shown in FigsT 10 through 14 have the sane
generat structure. Nanmely, each includes a tray that has a framework that -

supports ainterséctyafll ths! spdicigg betvder @dfasdfip! pdriad el arfhdet ween
the individual rows of term nal pins to engage the bottom of the housing.
Certain ridmrtesponda tor thespiredetepadad spadihgr between thea hesws| o

al ong a second set of spaced parallel rib axes. : The rib.axes in the first
and secondeyminal pigsg inj kther coppomenti.he Ahari ngshdtwibe ajskanding rib
paral l el ribs corresponds to the predeterm ned spaci ng between the rows of
termnal preRns pligncbrpysen adjacent, famminal pin EpWen§9 iangagesthei gn

betveen, 20 Dy o8 heReY, AR st O REE B PR bl
storage pocket area. : '

.'Thesé trays can be constructed of a number of different
materials. As described with respect to the.eﬁbodiment of
Figs. 1 through 8 and equally applicable to the embodiment of
Figs. 10 through 12 and Figs. 13 and 14, each can be molded
from filled dimensionally stable thermoplastic material. As
previously indicated, such a material can include those
materiéls taken from the group consisting of polyether
sulfones, polyether imides, polyaeryl sulfones and polyesters
having a filler from the group consisting of carbon and
aluminum. Sty£éhes such as acrylonitrile butadiene styrene,
W, also are acceptable.

It also will be apparent that a number of modifications
can be made while obtaining some or all of the advantages of
this invention. For example, a tray may include different
structures for défining storage pocket areas of differing
configurations. The upstanding rib means may have the o

disclosed taper, a different taper or no taper. The depth of

each stotage pocket area may have a different relationship to

both the terminal pin length and overall height of the



These trays can be constructed of a nunber of different materials. As _
described with respect to the enbodi ment of Figs. 1 through 8-and equal y

applicable to the enbodi nent of Figs. 10 through 12 and Figs. 13 and 14, -
each can be nolded fromfilled dinmensionally stable thernoplastic nmaterial.
As previously indicated, such a materi3%-can incl ude those materials taken
from'the group consisting of pol yether sulfones, pol yet her i m des,

pol yaeryl S%érﬁp@ﬁeﬁﬂd PStily e6tiRirs niterials amay! ber subsfitited FHPUheCONSi Sting
of carbon and alum num Styrenes such as acrylonitrile butadienhe styrene -

al so_are accaplaRtAly 'd'.scﬁbﬁﬂj Whhterlafs. 2PPREEM, Rtis aﬁh@”?ﬁ@ﬁt o th ~

nodi fi cations ca obt ai ni ng sone or al e advant ages \QY/ .
“this invention. ar i ncl differen cructures for
defining stof ‘%&&E’t‘ rgdagoger%ﬁ #m% P@"gﬁﬂgfs (Ltm?ﬂfbca{ 'R st anding
ri b nmeans -may have.the disclosed taper, a djfferent: t aper -or..no taper. The
dept h of eac‘FP'E‘?dWEQE‘ the ke %ﬁ'@&aﬁﬁys é\t'ﬂﬁf'ﬂ%wnrel ati-onshi P to both
the-term nal pin‘length-and overall hei ght of the =~ :-34- .conmponent.: Still
otther materials nay be substituted for the specifi cal | y disclosed: _
materials. Therefore, it is the intent of-the -appended claims to cover. aII

such vari ations and m)dlfl cati ons as cone Wlthl n the true spl r|t and scope
of this invention. _ _
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"-35- CLAIMS 1. Atray for storing a plurality of integrated circuit
conponents, -each’integrated circuit conponent having a planar housing and
an array of term nal pins depending fromthe housing in spaced rows, said
tray conprising: A a plurality of upstanding rib nmeans for engagi ng each
I ntegrated circuit conmponent housing, certain of said upstanding rib neans
lying on a first set of spaced, parallel rib axes and others of said
upstanding rib neanS'IyLng?&fong-a-sego?g set -of -spaced, parallel rib axes,
the rib axes in said first set intersecfing the rib axes in the second set

and the spaci ng between adjacent parapfghmgi b axes. corresponding to the
pr edeter m ned spaci ng between the roms‘U?;Terninal pi ns whereby each

upstandi ngs I'i b AregRgyi BoRdaRbeIng0adhbl GRale iyt AGitRigiittd®/di AP N rows
to engage the planar” housing at an upper edge for supporting the integrated

circuit corpmpeiéntdpde8ch ihtagedeel gRgewithSowmpionent Hviaiy second

i ntersecting beam neans for supporting said plurality of upstanding rib

means. 2. plahndr dyoasingcahé@dahnatkaynoi weemdna lepdmsofdegmirdiirid) fw@s i s

oblique to said intersecti.ng beamneans. 3. ~ Atray as recited in claim?2

mherein:yﬁhbjh¢@$iagdin spaced rows, said tray comprising:_

A. é plurality of upstanding rib means for engaging each
integrated cifcﬁit compoﬁent hbusing; certain of said
upstanding rib means lying on a firsf.set of spaced,
parallel rib axes and others of said upstanding rib
means lying aIOng a second set of spaced, parallel rib
axes, the rib axes in said first set intersecting the
rib_axes in the second set and thé spacing between
adjacent parallel rib axes corresponding to the
predetermined spacing between the rows of terminal pins
whereby éach upstanding rib means is adapted to align
between adjacent.terminal pin rows to engage the planar
housing at_an upper edge for-suppd;ting the integrated

\/ circuit component; and |

B._. framework means including first and second iﬁtersecting
beam means fot supporting said plﬁrali£y'of upstanding

rib means.

2. A tray as recited in claim 1 wherein each.of said rib

axes is oblique to said intersecting beam means.

3. A tray as recited in claim 2 wherein said first and

R RO A



-~ 36 - second sets of axes intersect said first and secend bgans atlan
angl e of substantially 45. 4. Atray as recited in claim2 wherein at
one of said rib axes 5 has a plurality .of discrete rib neans

spaced t hereon.

5. Atray as recited in claim2 wherein said franmework .

| east:

nmeans i ncl.udes support means defining3 plurality of -storage pocket areas
and base support neans at each said storage pocket area -for 10
spanni ng’ porgedcond se‘tsomaskeéﬁmmmﬂsamamstarrwsebmﬁ@beam'scatarfaﬁ@led beam.

means forms a periphery of a pocket storage area. 6. A.tray.as'recited in
claim2 wherg shbﬁaﬁtlaﬂ@wrk means corrprl ses. an open franework of

I nterconnected transverse beans 15 - whi ch define a plurality o
storage pocket areas for storing individual pin grid array.integrated .
circuit conponents, and said tray additionally conprlses A, ‘base su

means at each said storage.pocket. area for - nni.ng potti-ops, of - said o
f r amewor k ne‘hnﬁﬂ?é‘r%%?efi@ﬁfm BB > Wherein a‘t)?east QW‘%PE\%P hriB AXesst orage -'

pocket areas,

and B. . sai:d upstanding rib.neans: ‘Wit hi n-each storage p

‘afea ext end hasommanaﬁtwporfrthstheirlbgnloaae mppdrmemns for engaging an
|ntegrated_C|rCU|t - - 37 . conponent hou5|ng Iocated I A sald pocket st

e

5 A tray as recrted in clalm 2 wherem sard framework means

mcludes support means defmmg a plurahty of storage pocket areas

and- base support ‘means at each sard storage pocket area for

10 ' spannmg portrons of sard framework means and whereln each of said

beam means: forms a perrphery of a pocket storage area

6. A tray as recited in claim 2 wherein said framework means -

comprises an open framework of interconne'cted t'ra'risve'rse beams

15 - which defrne a plurality of storage pocket areas for stonng mdrvndual B

pin grid array rntegrated crrcurt components, and sald tray addrtronally'

co mpnses

A.

20

B__.

base support means at each sard storage pocket area for
spanmng portions of said framework mea_ns thereby_jto form
therewith said storage pocket areas, and

said u'pstandin'g- rib means within each 'Storage "p'oc-ke-t- area

~ extend from sard corresponding base support means for engagmg an

mtegrated circuit

AR U W
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-~ pocket area, the |oci

3

‘area, the spacing between adjacent paraIIeI rib axes corresponding to the
predet ermi ned spaci ng between.the rows of termn nal pins.whereby each
upstanding rib means in a given pocket storage area aligns between adjacent
termnal pin rows and engages the planar housing for supporting the pin
grid array integrated circuit conponent in said storage pocket area with

t he housing parallel to said framework nmeans. 7.. A tray as recited in
claim6 wherein at |east aneg of said ril axes hag~& plurality-of discrete
rib means spaced thereon. 8. A tray as’ recited in claim6 wherein said

base support -means i ncl.udes. ntral portion.wth_ an_aper e_t her et hrough
andiedch of said ri b SRS qéiT P oUEed %&l%.l? ﬂ?%%% 8%8 affie | oci

of said outer term nQ tre%ns t%cfnsér#nté&trt%rm na%ér?taéﬁ%ggﬁlg![él %Q%?gidr gorage

'sal I ons cer sSal r|b

means constituting a.gecond rect Sﬂ;}g& 4; %\E%%fg,fé&&_%ﬂlfﬂgée é&@lﬁ

aperture, the inner termnation salrd ri nmeans I Ng

central axis of sai dpghtQfdif tHREKDwRIER terminaB pids ﬁhéféuyaéa&ﬁm ted in
claim6 wherein certain of said base support *

upstanding rib means in a given pocket storage
area aligns between adjacent terminal pin rows
"~ and engageé'the'planar'hbusing for supporting the
; pin grid-array-integrated circuit component in
said storage pocket area with the housing

parallel to'said framework means.

7. A tray as recited in claim 6 wherein at least one of
said rib axes has a plurality bf.discrete rib means

spaced thereon.

8. A tray as recited in claim 6 wherein said base support
meaps_includés a central portion with an aperture
K%/ therethrough and each of said rib means has inner and
outer axial terminations, the ioci of said outer
terminations constituting a first rectangle in said
storage pocket area, the loci of said inner
'terminations of cerfain of said rib'meanS'cénstituting
.~ a second rectangle between first rectangle and said
aperture,_the inner terminations of others_of said rib
means lying on central axis of said Sto:age pocket

area.

0 R O



neans have a cruciform shape with extensions thereon being connected to
adj acent ones of said transverse beans that define said storage pocket

area, and at |east one of said extensions termnates in 5 a spaced. |

relationship with respect to the adjacent beam 10.  Atray as recited in
claim6 or 9 wherein certain of said $38e support nmeans have a cruciform
shape with extensions thereon being connected to al-l of said interconnected

transverse beganp thgtasiafdined itlaim 6 wherénhec@r@énhmdlmewpwﬁ pocket
areas. 11. Atray as recited in claim1 wherein saird plurality of

t andi t h th"
cortain of SBRAED a’#&%‘é‘@?@*’*’“ EHapL it oibbe BORP RREREA IS " SN

means rying on-a ftrrst I 'd sp

parallel rib _axes f sai standln ong a

P cont set | oFoRpRetH I rdarent pras of seRiihal ?3?)@@1*1%@@3@% gdalthd. second
. beam neans respectively. 12. A.tray as reC|ted in.claimall mhereln sald
framewor k ne&terage pocket area,gnd ﬁbé

sai d upstanding rib' neans: .define a support plane; said rib neans being

- poSi tioned oma sprEokd réawnsfhprwahsreépectcmfhmadgceat beamr.nmi nal pins to the .

- said framewor k nmeans profile.: - 39.-.13. Atray as recited in claimi11l
wherein said framewor k. neans i ncl udes means for defini ng a plurality of
st orage pocket  areas  and base support neans at each of.said storage pocket

areas for Spa}gf‘ ?g &y &{g?@én&é’& :ﬁ%l-éin{j%f {;Pb”ﬂrh’é‘?é’iﬂ cér%he@é’sé‘a oy

therewith sai ar eas

support means have a crumform shape with extensuons thereon being
connected to_allr of.sald-_lnterconnected transverse be_ams that define

10 the corresponding storage pocket areas.

11 A tray as reclted m clalm 1 wherem sald pluraﬁty of upéténdmg
nb means engage an mtegrated circuit component housnng with
certain of said upstandmg rib means Ivlng on a flrst of sald spaced
15 a parallel rib axes:and-others-- of said upstan‘dm_g_ nb_-_means lymg-alon_g
a second set _éfj shééed parallel rib axes that p"a_'ral.l'él 'sé'id fi‘rSt and.

second beam means respectively.

12. A.tra_y as reciféd in claim. 1i wher'ei_r'\:_';s;:a::i_é._.fram.e_w-lér_k means
20 defines a structure with an 6verall.profile and ,;-_éaid' upstanding rib

means define a support plane, said rib means__'béi'r"ig positioned on said.

framework means for cdr_xﬁning said t'er'mi'né-l'p.in's to the said

framework means profile.

* C. L M s *

agt aue of saidextensions teuminates Brofile and.
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“14. Atray as reciited.in claim6 or_ any claimdependent thereon wherein
each of said transverse beans. has.a height fromsaid base support neans
t hat exceeds the height of said upstanding rib nmeans. 10 15. A tray as
recited in any of clains 1 through 14 wherein each of said rib neans
termnates in a tapered portion for s%o_orti ng the conponent housing. 15

-

16. Atray as recited in any of clainms 1 through 15 wherein said tray is

nol ded of any,of the insulatipg, dinensionally stighle thernoplastic
materials i n{:FudAnHagt%Pr é?@?$gb|°$%%33 wherg e%?'%%?m@w% me@gss, .
pol yaeryl sulfones and pol yesters, said thernoplastic material being filled
wi t hnahy coriagbdesemeansdor defining aplucalibp of starageupockatmareas and A tray
according . to claim 1 substantially as hereinbefore described with _
ref erence t chasessport mednsaiteadchiofisajibstotage pocketdresd for sgahningt he
acconpanyi ng draw ngs. -~ -40 - 18. The conbination of a tray as recited in
any of clal forkioh3dt4all defifing medis by 1forhfiltbrbWidaid ethrabbou! t
conponents stored in sald tray ereln the term-nal pins of the“conmponents
extend to freoe eeqdasregger eof a predeternined disstance fromthe conponent
housi ng, each Cé‘ of said upstanding rib neans having a hei ght that
exceeds the predeterm ned di stance whereby said upstanding rib neans space
the free ends of the term nal pins fromsaid base support neans.

14. A tray as recited in claim 6 or any claim dependent the'reon'
W, wherein each of said transverse beams has a height from said base

support means that exceeds the height of said upstanding rib means.

10
15. A tray as recited in any of claims 1 through 14 wherein each of
said rib means terminates in a tapered portion for supporting the
component houéing-. |
15 16. A tray as recited in any of claims 1 through 15 wherein said tray
(L ~ is molded of ahy of the insulating, dimensionally stable thermoplastic
materials including styrenes, polyether sulfones, polyether imides,
polyaeryl sulfones and polyesters, said thermoplastic material being
filled with any conductive filler includiﬁg ca.rbon and aluminium.
20

17. A tray accofding to claim 1 substantially as hereinbefore
described with' reference to and as illtjstrated in Figs. 1-6 or 7 or 10

or 13 in the accompanying drawings.

= € L M 8§ *®
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18. The combination of a tray as recited in any. of5c_l;aim_s'. 1through

13 and a plurality of said integratedf-circui-t cOmpone‘nts s’tored- inl said. L

tray whereln the termrnal prns of the components extend to free ends
thereof a predetermrned drstance from the component housmg, each __
of said upstanding rrb means havmg a height that exceeds the-
predetermined drstance whereby sard upstandlng rrb means space the

free ends of the termlnal plns from said base support means

L1 IO R 3



