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| NTEGRATED CI RCU T TRAY W TH SELF ALI GNI NG POCKET BACKGROUND OF THE

| NVENTI ON This invention relates to integrated circuit conponents. Mre
particularly the invention relates to trays for holding, handling, and

~ transport WQ9830d66 conponents. The hol di ng, handling, and tr aRCEUSLsI008830f

I ntegrated. circuit conponents and packages are inportant considerations in
t he production of electronic assenblies. As sem conductors have grown in
conpl-exity, they have becone highly susceptible to damage from externa

i nfl uences, such a contam nants, mechani cal shock, electrostatic :
di scharges, and si cal contact rays_ for hol d|n handl i n and
transporting i¥¥ %%%DCGJIBGPETpA‘N%&I% es%%ﬁwbgmméyﬂ é’@%@'rrl X trays
and are generally formed of injection nolded plastic. Trays for holding
bare dies or processed wafers._Gu vidy ogponents whi ch are not
encapsul ated are often tefRE - s ircuit conponents
whi ch nust bEhis omvéxythendkedatesorteﬁ 1raml;raaedpoliu:ed1rmcddmimrtérﬁ:s.

chi p SORRE R T, Lanby "oPaaBe gyt andt orfl Fredisk Hafia, °'

packagéandﬂmnga[Em&ageanspprtahbysunhamenpmmetsu rect angul ar peri phery
with a flat upper surface, a flat | ower surface and generally have a
relatively thin planar hou3|n& Four side surfaces extend around the

i

rectangul ar The ipebdingA hapelipgri @i dranspertingerds intagnptent
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plurahhameﬁgrown in complexity, they have become highly susceptlble

" to damage from external 1nfluences, such a contaminants,

mechanical shock, electrostatic discharges, and physical
contact. Trays for holding, handling, and transporting
integrated circuit packages are commonly called matrix trays
and are generally formed of injection molded plastic. Trays
for holding bare dies or processed wafers cut into individual
components which are not encapsﬁiated are. often termed chip
trays.

Integrated circuit components which must be properly
handled, stored, and transported include the following
components: pin grid array (PGA), bare die, bump die, non-
radial chip scale packing, ball grid arrays (BGA) and other
leadless chip packages. These packages typically have a square
or rectangular periphery with a flat upper surface, a flat
lower surface and generally have a relatively thin planar
housing. Four side surfaces extend around the rectangular.
periphery. A lower peripheral corner extends around the
periphery at the intersection of the side walls and lower
surface. |

The ball grid array (BGA} is currently afpopular
integrated circuit package. BGA integrated circuits are
characterized by the thin planar housing and a plurality of
external terminals on the lower surface of the housing. Each
external terminal ¢omprises a small solder ball. Like earlier



external termnals on the | ower surface of the housing. Each external
term nal conprises a small solder ball. Like earlier WO 98/ 30465

PCT/ US98/ 00583 2 pin grid array (PGA) integrated circuit p

sol der baP9RMPnals in a BGA integrated circuit package 2gn eﬁgy%gﬁged
in a two-dinensional array. However, thhe term nal density in a BGA
Integrated circuit package is greater than attainable with PGA integrated
circuit packages. It is inportant to have a conponent tray usabl e by -
integrated circuit package manufacturers and custoners, particularly BGA
packages, -that protects the integrated ci‘rcuit conponent from danage. The
tray neeids gmidrawialy (PERAt dhtegretidd anitendE phekagesyr dhed seildels t

compon i . L aut.omat ed assenbly, and testing. The
trays g%lu% }és{}@’rrg%%l%ﬁgp%gﬁgéA&ﬁﬁt%%aatteg'%‘?%ﬁ R3HPBAENE2 RN @SS houl d

st ack v@ntangetkbrin raykwoodimenkivand mrddays ardgwevenpdthtotegmingie trays
need t Qi d ' e 1.0 strain

t he co?pone.ﬁ%lp%q?ﬁé Z?%e%ﬂ?ﬁé&?gg%%oﬁ%%é@mu%er as'?%ei%pg\%vhgﬁe%l g@% ina -
pocket aftainahls with hBGAr hptegrated Haeauipprakagesower si de up when

pl aced in a pocket on the bottomside of the tray. Earlier trays for the
transportation of BGA intggrated circuit packages do not adequately protect

the BGA int ddr dtSdRPITLRRT phekBg¥epdc fAPanant riyay desableab¥quat el v
pr eventimwyjrted et eeuwd t hea tkayeamd nlfa cralfiers bahd &esdbmaks, Either the
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BGA i ntcogppainsahtci foom tdasageage The tray needs to provide repeatable
positioning of the integrated circuit component in the tray to
facilitate automated assembly and testing. The trays should
store multiple BGA integrated circuit component and should
stack with other trays to facilitate bulk transport and
storage. The trays need to have pockets on the top and bottom
sides of the tray to constrain the component with either the
component's upper side up when placed in a pocket on the top of
the tray or with the component's lower side up when placed in a
pocket on the bottom side of the tray. '

Earlier trays for the transportatioﬁ of BGA integrated
circuit packages do not adequately protect the BGA integrated
circuit package because the trays do not adequately prevent
contact between the tray and the solder ball terminals. Either
the trays support the BGA integrated circuit package at the
center of the BGA integrated circuit package, céntacting the
terminals, or they support the BGA integrated circuit package
along the peripheral bottom surface of the BGA integrated
circuit package, again allowing possible contact with the
‘solder ball terminals particularly in view of the tolerances
built into such tray and also the components.

Moreover, earlier trays utilize vertical sjde walls of
other structures with vertical engagement surfaces which
constra;n the lateral movement of the component in the pocket.



al ong the peripheral bottom surface of the BGA integrated circuit package,
again allowng possible contact with the solder ball termnals particularly

in view of the tolerances built into such tray and also th S.

- Mor eover ,\WOPBBP465 trays utilize vertical side walls of ot QW@#’%
with vertical engagenment surfaces which constrain the |ateral novenent of
t he conponent in the pocket."- WO 98/ 30465

PCT/ US98/ 00583 3 Such pockets have tol erances built into the pocket

di mensi ons such that the conponents in said pockets nmay nove laterally.
During testing or pickup of a conponent a step to scan the conponent to
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due to t t-in dinensional tolerances of po U. S. Patent
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surface_of t r at.ed CIrCUIt tent , 5, 375, 710
(Fbyakaﬁﬁma?nﬁPE 590%5% |?ﬁ%§#a?%glE?PBUPF§a i &t s the
| oner ste&bing db oéMEmanmassarysdﬂetun ther bapdtdiing diaien sdfongiposi t e

~sides oﬁoigfkgggggpe g§§#€%§t package body and further supports the

term nals 335, 771 (Murphy) shows a tray for a PGA
integrated circuit package which supports the package by ribs that contact

the ternm nal Usﬂff%‘éeﬁft N&e @%@tﬁ%(ﬁ L ReSe bR’ ”Qh)p'sﬁ%w T'%x' %Jﬁ% for
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tray fofaBenvEQBHUEbAL adeViteRS s¥liddr ball terminal surface of the BGA
integrated circuit package. U.S. Patent No. 5,375,710 '
(Hayakawa et al) shows a tray for integrated circuits which
supports the lower surfaces of central portions of two
corresponding sets of opposite sides of an integrated circuit
package body and further supports the terminals. U.S. Patent
No. 5,335,771 (Murphy) shows a tray for a PGA integrated
circuit package which supports the package by ribs that contact
the terminal surface of the package between terminal pins.
This is unsuitable for BGA packages, where the spacing between
solder ball terminals is very much denser. U.S. Patent No.
5,551,572 (Nemoto) shows a tray for semiconductor devices which
supports the semiconductor device by supporting step portions
‘having a flat engagement surface parallel to the lower surface
of the package supportihg the outer peripheral lower surface of
the semiconductor device. Portions of the step portions are
cut away to accommodate the outer peripheral solder balls.
Again, with the very dense spacing of solder ball terminals,
such supports may still contact the solder ball terminals and
also require a complicated shape of the supports which are
specific to a particular ball grid array. U.S. Patent No.
5,238,110 (Ye) shows a plastic leaded chip carrier which
supports a chip by means of a pad in the center of the chip
cavity, which would contact BGA solder ball terminals.



supports the sem conductor device by supporting step portions having a flat
engagenent . surface parallel to the |ower surface of the package supporting
the outer peripheral |ower surface of the sem conductor * ﬁ’ §ﬁ ons of
the stepWOPSBPMAE are cut away t.o accommodate the outer pefi 03 PP der
balls. Again, with the very dense spac%ng of solder ball term nals, such
supports may still contact the solder ball termnals and also require a
conpl i cated shape of the supports which are specific to a particular ball"’
grid array. U S. Patent No. 5,238,110 (Ye) shows a plastic |eaded chip
carrier which supports a chip by neans of a pad in the center of the chip
cavity, whi Cheweulid eomiert %A sotrley berl stermhgaha' 1nte‘§@a&&/cB0465
PCT/ US98/ 00583 4 There . s a ed for tra st,ori.ng an intearated
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term nal s. ~shoul d store a nunb I ntegrated C|rcu

The t rE?YsﬁéﬁP-&Yhd-\Pé:aé:r?ertt}l?r dntegEaked p%éREPlFoCSF‘PS%eé?ECé‘é’@ #&St he
t er m ngkgmehat e whﬁtl%graaicﬁﬁMdmﬂg cpapRages wakht ailfhi&&en"ﬁh%rtﬂaﬁ}ws cfhoul d

al so bg_stack bIe tack| ers_shoul d be pr vent

at er FeRBERGRS { e vt SeS 8 hOBBRe! Ofn iRt eaTaEad
circuit components. The tray should have apertures in each
pocket to allow access to the terminals of the integrated

circuit component for testing. The trays should also be
stackable and stacking members should be provided to prevent
lateral motion of the trays relative to each other when
stacked. |

SUMMARY OF THE INVENTION

A tray for storing an integrated circuit_component has an
upper side and an array of terminals on a bottom side, four -
side walls, and four corners. The tray has a substantially
planar base having a top surface and a bottom surface and a
periphery. A plurality of pocket areas are formed in the top
surface of the base within the periphery, each poeket area
adapted to hold an integrated circuit component and to center
the integrated circuit component within the pocket area. Each
pocket area further comprising a plurality of corner guides
with component engagement members contacting and supporting the
integrated circuit component at the four principal corner
portions thereof and the corner guides preventing further
contact between the integrated circuit component and the base.
The component engagement members supporting the integrated
circuit component at its intersection of the side surfaces and
bottom surface. The component engagement members comprise an
angled guide-in portion and a seating surface portion. The



SUMVARY OF THE I NVENTION A tray for storing an integrated circuit conmponent
has an upper side and an array of termnals on a bottom side, four side
wal I s, and four corners. The tray has a substantially planar_base having a
top surfWae98aedés bottom surface and a periphery. A plural i¥G7B¥800Ret
areas are forned in the top surface of cthe base within the periphery, each
pocket area adapted to hold an integrated circui=conponent..and-to=gent er
the-.integrated circuit conponent within the pockﬁetﬂ@ﬁ@!\%ﬁm REENet area
further conprising a plurality of corner guides With coapokefi? engagenent
menbers contacting and supporting the integrated at the
four pahgtéfaguiderdn PUitiges tégtentiagd toha o rsedt Og d8Sr 0L8NSNERR] -
further coptact between the . ntegrated circuit component and the base. The
conpon@ﬂ?lgﬁaﬁégﬁemP4;§ﬁﬁﬁ%F§%§goPFPR§r}Héqqﬂ%ﬁﬁ %dg%?reﬁ? ag8fponent at
its i nThesseatdngofsurtfacs o st dénsearandbidiguet s pésieiondthewtbhponent
engage r 0 ' . anghed i de- | [ '
Ut aceRBePEono i Budh 088 hBs . SorEp it e Ehé, SREboRFaRY: ng
to theiseprppgrpyr isieated.or positioning and repeatedly properly centering
t he packages. The seating surface portions are obliquely positioned with
respect to the bottom side of the conponent when the conponent is properly
seated. A pPi RELPSLPS RIefd apdaAtdygrtage if Jrha presenentpBANTEE0Rhat
it suppertBatheti Bup@ortad theé CihtegeaRedeRY rluithecdmpySieRer a@hebRECON NET
of the gacksge t hus preve thg an¥kcontaﬁb bet ween the trgx and {he
ter ni nBFEIBRELAE FRIDG Tt HF RirtkegRpokOS Preventing any contact
between the tray and the terminals of the integrated circuit
component.

A second principle object and adééntage of the present
invention is that it automatically centers the integrated
circuit component within a pocket in the tray, so that
automated test and assembly equipment can precisely locate the
integrated circuit cémponeﬁt and its terminals. The invention
profides centering in pockets on both the tbp.side and bottom
side of the tray. |

Another advantage of the invention is that the angled:
guide-in surface portion extending all the way to the seating
surface allows a thinner tray as cdmpared_to configurations
with a guide-in surface extending to vertical surfaces which
confront the components side surfaces. The thinner tray allows
greater stacking densities and uses less material for the tray.

A feature of a preferred embodiment the present invention
is that the side walls of each corner of each pocket have a
complex curvature whereby at the corner, a first side wall is
essentially perpendicular to the tray base. As the side wall
extends away from the corner it becomes progressively more
angular to wperé it intersects another surface nearly upright'
with respect to the tray base and extending away from the
package side surface. The two surfaces provide guide-in
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A second principal object and advantage of the present invention is that it
automatically centers the integrated circuit conponent within a pocket i'n

the tray, so that automated test and assenbly equi pnment can '
. locate th3VO 833t ed circuit conponent and its term nals. ?ﬁ@ﬁ&ﬁ/@?ﬁ on

provides circuit conponent and it side of the tray. Another- advantage of
the invention is that the angl ed gui debin surface portion extending all the
way to the seating surface allows a thinner tray as conpared to '
confi-rgurations with a guide-in surface extending to vertical surfaces which
confront the conponents side surfaces. The thinner tray allows greater
sta;:ki ngpatsrisint i Righirsdsad essrbdger égteh@inlglﬂth e p%dé)@gaéelylr@eaﬁ_iﬁg )
preferr nment,, £ he [ mti.on i s that .the side walls eac
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first sifgr iile infegrated «iycpet peaniponkat tia the tponkdiaseroviddéde side
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wher e i?ﬁ]ﬁﬁi%ea? %@E%r%t%r%ﬁ%%g Hggﬁl gﬁ %pr&:h%%tg%w%ter\?rgelsipge{%ﬁto the tray
base an&@RAHFhemPeing Jwkdedckagbhei seatanigapesition and wheres

provi de seatdledritd alD HHBIES an easily molded t
PCT/ US98/ 00583 6 portionéﬁﬁﬁigured as a'rydge efteﬁlﬁﬂft%f%he package

seating position. This structure facilitates a self-centering effect for

the integrated circuit BRERO DESCRIPTIONPOFKTHE DRAWINGS MM ni mal contact by
the tray with the integrated clircurt conponent when perny gui ded to the
seating position and when seated, and al so provides an easily nol ded
structure. FIG. 1 is a top plan view of the integrated circuit tray

of the present invention with an integrated circuit inserted in
one of the pockets.

FIG. 2 is a bottom plan view of the integrated circuit
tray of the present invention with an integrated circuit
- resting on the bottom surface of a tray when the trays are
stacked.

FIG. 3 is a plan view of an integrated circuit package.

FIG. 4 is a side elevational view of the integrated
circuit package of FIG. 3. '

FIG. 5 is a top plan view of a pocket corner with a
integrated circuit component on upper surface of a tray.

FIG. 6 is an enlarged detailed cross-section of one of the
corners of a pocket along the lines 6-6 of FIG. 5 and FIG. 7,
with an integrated circuit component shown in phantom.

FIG. 7 is a detailed perspective view of a pocket corner
with a BGA component in place.

FIG. 8 is a detailed perspective view of a pocket corner
with two component engagement members.



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a top plan view of the
integrated tircuit tray of the present invention with an integrated circuit

inserted in one of the pockets. FIG 2 is a bottomplan vie g#@@mﬁ

i nt egr at SYOEPBMEFt tray of the present invention with an in*%ﬁ&’ rcuit
resting on the bottom surface of a trag when the trays are stacked. FIG 3
Is a plan view of an integrated circui ¥ package. FIG 4 is a side

el evational view of theintegrated circuit package of FIG 3. FIG 5 is a
top plan view of a pocket corner with a integrated circuit conponent on

upper surface of a tray. FIG 6 is an enlarged detail ed cross-section of
one of the EDEneysisfaacposkeseditdeth (dF thenesrdybodf theGpresuit FIG 7,

i th ' ' ' i h FILG, .7 4 iled
per speVREROR.AEohe EHELERE 957 0% FIE na cohpbnbe deraibaf s o
i s a detackimgpealspeandvehei suppord fabetwithchecontialett whec amppeeEnt

DI JEBE Phe. 1g¥R RN M ronit component when rhe trays are

i nventstackedng the lines 9-9 of FIG 1, showing detail of the stacking

tabs and the support tabs which contact the upper surface of the integrated

circuit conmponent when the trays are stacked. Flgi 10 is a side elevational
t

€ :
view of twd1Fayk0siscRedidp glevationa opt&¥ e? EHRatraYsy fracked.

alternate _

FIG. 11 is a top elevational view of an alternate
embodiment of the invention showing a pocket defined by
inclined component engagement members with planar contact
surfaces.

FIG. 12 is a top plan view of an alternate embodiment of
the invention showing a pocket and inclined component
engagement portions comprising a planar surface parallel to the
component lower peripheral corner. '

FIG. 13 is a cross-sectional view of a support member on
the bottom side of the tray of FIG. 2, taken at line 13—13.

FIG. 14 is a cross-sectional view taken at lines 14-14 of
FIG. 11 and FIG. 12.

FIG. 15 is a cross-sectional view of an alternate
configuration of a component engagement member.

FIG. 16 is a top plan view of an alternate embodiment with
discrete component engagement members with inclined contact
portion on both the top side and bottom side of a tray.

FIG. 17 is a cross-sectional view of a prior art component
engagement member with a sloping guide-in surface and a
vertical surface confronting the side surface of the component. '

-



enbodi nent of the invention showi ng a pocket defined by inclined conponent
engagenment nenbers with planar contact surfaces. FIG 12 is a top plan view
of an alternate enbodi ment of the invention show ng a pock ?éﬁ#b¢&¥%d ned
conponentW@#A¥ERent portions conprising a planar surface p 0 the
conponent | ower peripheral corner. FIG 13 is a cross-sectional view of a
support menber on the bottom side of the tray of FIG 2, taken at |ine
13-13. FIG 14 is a cross-sectional view taken at lines 14-14 of FIG 11
and -FIG 12. FIG 15 is a cross-sectional view of an alternate
configuration of a conponent engagenent menber. FIG 16 is a top plan view
of an al ter naDETATLED DESCRIPTION SOFCcTHREC PREFERRED: EMBODEMENDSTDers with
inclined contact portron on both the top side and bottom side of a tray.
FIG 17 is a cross-sectional view of a prior art conponent engagenent
menber wi t hTaesligtiegrapediecirceitfhrayand &heempresents uirventtonfisnting
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integrated circuit tray of the present invention is generally designated in
the F'QUFGSRQEeﬂﬁﬁ e FIErRl aAq. 4R€h@rﬁWEé dratdCeircwind drape

Such aBoBasI 2gits ”as{g“:?r%%?q?#‘g Figpnat Qt»cpiwe FonaRse rffé%wﬁﬁ"%’%;f St
ci r cui grhds afr@ay ssi (@SAUrdmqein @rldnanﬁagls qiPGA) 14 Bddh aintppgrapednar
surfac%l%gul%nga%lfmmy §ié§3§ékfgégs 150“%n upper side 14 with a

upper planar surface 15, and a lower side 16 with a lower

planar surface 17, and an array of terminals 18 on the lower

side 16. The integrated circuit component has corners 19, each

of which has a tip 19.1, and a lower peripheral corner 19.3 at

the intersection of the side surfaces 13 and the surface 17.

. Referring to FIGS. 1, 2, 5, and 7, the integrated circuit
tray 10 comprises a substantially planar base 20. The base 20
has a top side 21 with a top surface 22, a bottom side 23 with
a bottom surface 24, and a periphery 26.

A plurality of pocket'means 30 for holding the integrated
circuit components 12 and centering the integrated circuit
components 12 within the pocket means 30 are formed in the top
surface 22 of the base 20 within the periphery 26. Each pocket
means is preferably a pocket area 31 having an interior 31.1, a
center 31.2, and a pocket corner 31.3. '

‘Bach pocket means 30 further comprises a plurality of
corner centering means 32 for contacting and supporting the
integrated circuit component 12 only at the corners 19. The
corner centering means 32 also prevents contact between the
integrated circuit component 12 and the base 20 at points other
than the corners 19. Preferably, the corner centering means
are corner guides 60, as will be described in detail below.



pl anar surface 17, and an array of termnals 18 on the | ower side 16.
Theintegrated circuit conponent has corners 19, each of which has a tip
19.1, and a | ower peripheral corner 19.3 at the intersectio e _sjde
surfaces WO 9%0465he surface 17. Referring to FIGS. 1, 2, 5,9‘5?{@3})47""?%
integrated circuit tray 10 conprises agsubstantially pl anar_base 20. The
base 20 has a top side 21 with a top surface 22,§ QH1§1Q3«23 Yth a
bottom surface 24, and a periphery 26. A pIurall y*b? AR ans 0 for
hol ding the integrated circuit conponents 12 andiicente T Aiﬁédﬁﬁjy rated
circuit conponents 12 within the pocket neans 30 are formed in the top

surface 22 dthe hinbegeatédwelcnithe nagr ilymaragy 26l sdacaveoakpluradisy S

prefer l-ha [N n.l nd a
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circuit conponent 12 only at the corners 19. The corner centering neans 32

al so prevents contact between the integrated circuit conponent 12 and the
base 20 at FHRIRECHR%EOt hARSthd/cdrndrs 2 IfhefdiabiRtegrated, aércuit

cent er igyg amSm €aL &6 npfegérdbiy%om@:‘nwé Iarbeerﬂy@gtéméxed memﬂei»al | bel ow.
PCT/ US98/ 58 -_The |€ Erated C rCUIh tray .1 % alsg vg Elukallty
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term nanlasselsza)fanmealmegenaeﬁivei eagayemeno nexbel? . cdlef bgured & &I GS. 1,
2, 9, d t 0 y..al b rise
an engagerrcé%ltn‘#nar}%bd:@é%‘%rgn?élJ gu?gé{:ggaapé )il?}l 47 oﬁeﬁigé ‘g‘?ﬁ‘?‘ﬁegfhgg arface
22 of 24 of the base 20. The stacking member 40 of a first, lower

tray engages the stacking recess portion 42 of a second, upper

tray, thereby allowing the trays to be stacked and preventing
lateral motion of the trays'with respect to each other. 1In the
preferred embodiment, the stacking member 40 comprises a wall
44 rising substantially vertically above the top surface 22.
Most preferably, the wall 44 encircles the pocket means 30
around the periphery 26 of the base 20 for ease of manufacture
and to assure that lateral motion of the trays in any direction
is prevented. ' |

Referring to FIGS. 2 and 13, the integrated circuit tray
10 may also preferably comprise a plurality of component
engagement members configured as holding tabs 50 on the bottom
surface 24 of the base 20, the'holding tabs 50 contacting the
upper side 14 of the integrated circuit component 12 when the
trays are stacked. When the component is placed up side down
in the bottom side the engagement members prevent any motion of
the integrated circuit component 12 out of the pocket means 30
on the bottom side 23. The holding tabs 50 preferably comprise
a tab body portion 52, a vertical surface 53, and a tab shelf
portion 54 which makes contact with the integrated circuit
component 12.

Detailed construction of the corner centering means 32,

which is shown in FIGS. 5, 6, 7, and 8. In the embodiment
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base 20 and a cooperative engagenent mef$SHeettlasBdeRépbidedas a St acki ng
recessed or slotted portion 42 on the bimmmmlgmll r4 of the base 20. The
stacki ng nmenber 40 of a first, lower tr st ack

portion 4AWQ83046%Lcond, upper tray, thereby allow ng the tr?&g"&§&@%£3
stacked and prevesting-taterat=mbtion of the trays with respect to each
other. In theqfwaE§$Teﬂ?enﬁéﬁfﬁbmt, t h80 st acki ng” menber 40 conprises a wal
44 rising substanti aldrypav@&Xical lly above the top surface 22. Mst _
preferably, the=war s the pocket neans 30 around the periphery
26 of the base 20 for ease of manufacture and to assure that |ateral notion
of the showrs ofi BD§Sdi 5pc6j oands Tpr erentamkndiefesnteging me&ids 32aad 13,

3
the int t [ L cuj ay.1 . refe [ a, plurali of
comonae b esektErtoknbbert 3 Rt £ G FOERE B0 fnBrE' 55t Vo
surfacesheped and Hasthep, compriises nya amEments cengagenest uppsbegsde 14
f thed LI U et r e c t he
componcil TS 88 &5 8 EL REETRERCEY Mhd P hecund (T 017 EAOCETEec MER. <
preventéZarieimingnthe saeondt aglabdd adi e diuncteponehi 1§oghttbe Ehespocket
means 3mPre2 hendoséeomai 88m284 hawehdrliithd @bei B PESEET 68! ¥aEPHB LAR @
tab body portio 2, a_vertical surface gﬁ; aqf a tab shelf gor I on 54
whi ch. MRREE X 3ht L W EhCRREPPRKESr 2547 OF ANG T ARRRA 398 Bltailed
const r weErerably tigertghbeandehheeirsgotdans the firsthoface N8 £6. aSrifge7,

and 8. dg § e ALOLLSERE of PELLUSHMANREE 11 SBYMeRLs FHRyeSeota. a0 7

t he corner cen
The ridge constitutes an inclined component contact portion

69.2 with a guide-in portion 69.3, a seating portion 69.4,
which in this embodiment is essentially a point contact, and a
subordinate portion 69.5 below the seating'portion 69.4. The
ridge 69.1 may be slightly rounded.

Face 69.7 adjacent to the junbtion'GG is substantially
vertical, perpendicular to the base 20.. That portion 70 of the
inner surface 68 gdjacent the junction 66 is also substantially
perpendicular to the base 20. That portion 72 of the inner
surface 68 distal to the juhction 66 is at an acute angle « to
the base 20. The angle between the inner surface 68 and the
base 20 progressively increases to substantially perpendicular
as the junction 66 is approached.

As seen in FIG. 4, the inner first faces 68 and second
faces 69 thus cooperate to form an intersection shaped as a
ridge 69.1 to support the lower peripheral corner 19.3 of the
integrated surface component 12 and to center the corner 19
between the first arm 62 and the second arm 64. More
specifically, when the integratéd circuit component 12 is
placed in the pocket area 31, the corners 19 will slide
downwardly and inwardly along the ridges 69.1 of the first arm
and second arm until a point is reached at.which further
downward and inward motion of the component corner 19 is
prevented by the ridges 69.1. Because the inner surfaces 68



each pocket corner 31.3 conprises a corner guide 60 which is V- shaped and
further conprises two conponent engagenent nenbers configured as a first
arm 62 and a second arm 64, the first arm 62 joining the secg&ﬁﬁgﬁaéﬁéai a
junction B¥OMASthe first arm 62 and second arm 64 have an® t
face 68 facing the interior 31.1 of thd1pocket area 31 and a second face 69

e

generally upright and intersecting the first face i e Tiiim i The
support of the conponent 12 is by this ridge 69. 1.} Th#SE& “%’gt‘l" It es an
i ncl i ned conponent contact portion 69.2 with a guifle-in _JJE__ﬁﬂ_grfa

seating portion 69.4, which in this enbodinment is essentially a point
cont act hawedthes shmediowatva tnoré j obh69cbrip@lrovi 4 el BEatbme P8 kegp 69.4. The

id 6 b aht | . _E 69. 7 ' t to the | ti 66
o SubsreRE K Beluatl, ichd FULEE: sERCB 203 INEFES0n T BER Bhry | BaSoe o
the innthesgniyesud® d¢j sumit thatj atcthen statiinglpossubshabdi 6l the tip

dygu t h t{ ¥ f | 68
G sbal Lo thof; She ottt 15 JJITL ABE bY centeddd nd ihadpiteassttn,
angl e bERGeZHNERAOMGS squithate BiReahbtegraiacse QOrerilyreemporenti h2r eases

t o subsgeasi abky tReiche e YhificebohNBel. unction 66 is approached. As seen in
FIG 7, the inner first faces 68 and second faces 69 thus cooperate to form

an intersection shaped as a ridge 69.1 to support the | ower peripheral
corner 19.3 Réfeleingt ey #IEE S fase Towpeneild 269, 1 oylkegher the corner

19 bet LS r d the second arm.64. NMbre specifically, when
t he ?nrggqusa{:ggug:e%&iht% c@g%%@ﬁ%ﬂé 1§°Pgaﬁfn'a5’85@iﬁ?nﬁ1e°{)ogkgtcé‘?é‘an?&,g t he
cor ner sengagemnent| ngabéamextdind cod angdeditpwalmhgldead]algent 69odket t he
first cand carm; Isl ANt | C ' ri{h downwar d
ahdsinagﬁgﬁﬁgt?gﬁgo stﬁ?ﬁﬁyf%?enﬁggb%négokggigﬁgﬁg%%ﬁgg%hgégt%%E#?ﬁﬁes

69. 1. BeéausBlEReuphnéhes g $%gl is illustrated as linear it may

also be curved. The orientation of the ridge, which is aligned |
intermediate the pocket corner 31.3 and the pocket center 31.2
(not shown in FIGS. 5 or 7) provides improved component seating
beyond that of a ridge orientation directly perpendicular to
the edge of the component and beyond that of inclined surface
leading into a pocket with vertical side walls as shown in FIG.
17. The ridges 69.1 angling toward the pocket corner 31.3 urge
the component corner downward and into the corner 31.3 for
proper seating. Referring to FIG. 1, corresponding ridges
31.35, 31.36 on opposite sides of the pocket effectively
operate as a shelf to prevent the side portion 23.5 of the

~ component from falling far enough into the pocket for the
solder balls 18 to contact the tray 10.

Most preferably, but not so limiting, the angle P between
the first arm and the second arm adjacent the junction is
approximately 80 degrees and the angle y between the first arm
and the second arm distal to the junction is approximately 50
degrees. '

The tray 10 preferably has four corners 80, one of which
82 is chamfered to identify proper orientation of the tray for
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have the sanme curvature, the corner 19 wll cone to rest centered between
the first arm62 and the second arm 64. Al so, the curvature is such that at
the seatin osition 64.6 the tip 19.1 of the corner 19 will be separated
fromthe W 46§ 66 so that the integrated circuit compon 8@@@@ not
touch the junction 66. Referring to FIGS. 5 and 7 the ridges 69.1 which
constitutes the conponent contact portiadns of the conponent engagenent
menbers extend or angle toward the adjacent pocket corner 31.3 as said
ridge 69.1 slopes toward the top surface 22. Although the ridge 69.1 is
illustrated as linear it may al so be curved. The orientation of the ridge,
mhlchlarcéssnm@ theeinedgaatetheipeukiel conpiifertls byt hgavegket center

31.2 ( 5 or 7) provides inproved conponent seating beyond
t hat opﬁg rlg&g %&Vghﬁgklbn directly perpendicular to the edge of the

conmponent and beyond that of inclined surface |eading into a pocket with

vertical si dfsefﬁi‘éfngstéhﬁwsl nll_f 1217 4Thparf cigjes g'%a%rﬁ ling toward the

pocket carner e compohent corde o the corner
31.3 f(ﬂmkiﬂ%n%%awﬁ@lnl?‘éh@r sr:ﬁeet efritbe J_anmumpm nigl kusipated. 35
31. 36 QFIGWPOBL} €13 d§§d014tQﬁonoebﬁboﬁ%h@;cfén\éeég\én@%ﬁé a4 & Foelia
prevent_ the side portlon 23.5 of the conponent: fromtfalll ar enoug |nto

t he pofPLLIe tHhe %‘B?‘a’é?nﬁa?‘i’gti‘gtt BOL&ACRt! 8 e By aiprlﬁ)aCWb%Q Fhatedabl y,
but nottcwatd nilié ngurfaee adpl ef[ ehe] thawa@n t Ifhef ido o’i’féﬁ@%bﬁf@c'@econd

s Ciptied L0013 ST b A AL P

appr oxiGRRRANEIHD whem ceroperly seated in the pocket 31

Referring to the prior art FIG. 17, the embodiments above
significantly do not have the vertical surface 82 which
confronts and constrains the side surface 13 of the component
12. This allows a thinner tray thickness facilitating higher
stacking densities, less material in the molded tray, and '
simpler and easier molding.

Referring to FIGS. 8 and 16, it should be noted that the
component engagement members 76 may be discrete with respect to
each other. This is particularly useful for utilizing inclined
component contact portions 69.2 on both the top and bottom of
the tray 10. Such a configuration, as shown in FIG. 16, has
contact engagement members 76 on the top side 21 and offset
engagement members 76.5 on the bottom side 23 indicated by the
‘dashed lines. Thus, when multiple trays are stacked the
engagement members 76 on the top side do not interfere with the
engagement members 76.5 on the bottom side and the component is
positively and repeatedly positioned both with respect to the
pocket on the top side and the pocket on the bottom side. This
eliminates lateral movement and misalignment of the component
‘'when the component is either in a top side pocket or a bottom
side pocket and facilitates robotic component removal and
testing.



The tray 10 preferably has four corners 80, one of which is chanfered to
identify prioper orientation of the tray for WO 98/ 30465

PCT/ US98/ 00583 12 accessing the integrated circuit conponeng, 9Wt ed
handl i ng WQ@BBMSAt . Referring to FIGS. 11, 12, 14, and 15, al'ternate

enbodi nrents within the scope of the invention are illustrated. FIGS. 11,

12, and 14 show conponent engagenent f8nbers 76 that conprise a conponent
cont-act portion 78 with surface 80 angled toward the surface 82 of the tray
10. -The conponent contact portion surface 80 is parallel to the side
surfaces 13 of the conponent when properly seated in the pocket 31.
Referring t Thehgyasent ainveén it on7mayhbee embdicieed simbovkesi gpeti€dnt | y do

not ha e wvaent | cal 8 [ cQufsr. S ' [ h i de
cur f acS OB M HIS dShaL e "ol Sher SRICIY ol KaSERELAT, AR pributes
facili thenephi @nd it abkithedefiore desilreds thaterthke pnesastnol ded tray,
and si jﬂ{g}, ' ' f [ < 8 i traS | d be
not ed that dt e 'c%?%oﬁ%%ﬁ%ﬁ%%ngﬁt S%%n‘ggﬁ?%#?sﬁ%/s g‘bfg‘lggégg%ﬂe&vevi t?ﬁur espect
to eachodt F&Striqiive, pepierenee| bedner madeortaitthe 2pRendedi fdaidsnponent
cont actrat@leld AHarP% tthe b Fe§benfobesbe iBRlilcHNS 1hH@iEaBY tHe Skehed
conflgurﬁtt:ﬁ%n,. a%ﬁ_a:h.own in FI'G 16, has contact engagenent nenbers 76 on
the toftsi'd& 2PVAHF % set engagenment nenbers 76.5 on the bottom side 23

i ndi cated by the dashed lines. Thus, when nultiple trays are stacked the
engagenent nenbers 76 on the top side do not interfere with the engagenent
menbers 76.5 on the bottom side and the conponent is



positively and repeatedly positioned both with respect to the pocket on the
top side and the pocket on the bottomside. This elimnates |ateral Y
novenent and nmisalignnment of the conponent when the component is either in
a top si PEOPYRMES or a bottom side pocket and facilitates ﬁgﬁﬂbg%mwéﬁbonent
renoval and testing. WO 98/ 30465

PCT/ US98/ 00583 13 The present invention may be enbodied in other specific
forms wi thout departing fromthe spirit or essential attributes thereof,
and it is therefore desired that the present enbodi nent be considered in

all respects as illustrative and not restrictive, reference being nmade to
t he appEHKIEES |ICLAEMEDE her than to the foregoing description to indicate
the scope of the 1 nvention. -16- to the pocket on the top side, and

wherein the top side and the bottom side have cooperating engagenent
menber sl wherfeiray pfex atecgivingannd: sepdingy de integrated siackédt with a
conpon ﬁgﬂgh@(ﬂgﬁgb ha I : : | t LEgui
conpongﬁ%ntray.dbcoydiﬁ% t P%?%angﬂ%ﬁ%$%¥ﬁr% e’%ﬁgﬁéﬁgﬁgég gﬂégsg%én%
nmenmber sLOWe S H i it 2 2LPWREVRLaRATN SEFAF Do AL rRFEAY 0RE abeIBanailen. 11.

A tray dripfsdiet ciowdy SNEfEE8) | Beuzh corned's3t &f gd Fiphédr ¢ ONPERCRburt Bede
I.ntegrated. circuit cogponent haV|n% an upper surface, a lower side with a
Iower;ﬁ%ﬁtﬁc%infER%, %ﬁr51des surfaces transverse to and

intersecting the lower surface at a lower peripheral corner
extending around said component, the tray comprising:

a substantially planar base having a top side with a top
surface, a bottom side with a bottom surface, and a
.periphery, o

a plurality of component engagement members extending from
said top surface and being integral with said top planar
base, the engagement members positioned on said top

- surface to define a rectangular component pocket for
receiving and confining said component, the pocket having
an interior, four corners, and four'sidés, each of said
component engagemént members having a component contact
portion with an incline sléping toward the interior of the
pocket, the inclined component contact portion including a
guide-in portion and a component seating portion, and a
subordinate portion below the seating portion, said
incline continuous through the guide-in portion, the
seating portion, and the subordinate portion whereby when
the component is engaged with the seating portion all

' contact with the component on the top side of the base is
at the lower peripheral corner of the component.
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corners, a periphery with four side surfaces, the four sides surfaces
transverse to and intersecting the | ower surface at a | ower peripheral

corner extendi ng around said conmponent, the tray conprising
subst ant i ¥Q gﬁhar base having a top side with a top surfgggnﬁgympurallty

of conponent contact portions on the tqg side of said base and integral
with said planar base, the conponent contact portions arranged in a .
rectangul ar configuration defining a conponent pocket, the contact portions
having a conponent contact portion surface which engages the conponent when
the conponent is properly seated, the contact portion surfaces each

obli quely pddntinthedrated cegp@oﬂ: tapmpganandp tray saaecofdihg toaglatien 1t he
conpon r t I gt c u

ccor di pur ieE) OBRbEY SRR . ubEidit M Hace hd sh SPERORE keLoRY
conpri sk&ce %@E%rﬁﬁ?ﬁl§gcéﬁpénéﬁtdgétg§§é@erﬁl%ﬁﬁf‘é@ép?éhﬁam!ethﬁo the top

surfaceipd] ihedt EdMpoRdntABohita@d PYortidd cuit conponent tray according to
claim 12, wherein tﬁ bottom side of the tray has a pocket corresponding to

t he pocket on the top side, and wherein the top side and the bottom side
have cdbperaAmngneegngeeﬂnblrchBSﬁﬂﬁﬁbﬁﬁht tray according to claim 2,

PCT/ US n e t C|rc C tra accordi ng.to
claim1 %5 r? 1;‘ng((a)rr%:):'r'f’:g|€\n g% %E‘ﬁ g:ﬁt Tserc ]gt)%@ %ré\npﬂﬁ bﬁp glec?&%& face
i nter sdﬂtamgeecch acempgrentacantiaddge m‘qarorsnrag angledctowaddcbhponent
contwﬁcﬂggééEwbd§acenéncbghggr@%eQHg|aagge§onponent tray according to

claim?2

4, An integrated circuit component tray according to claim 3,
wherein each second face is transverse to the pocket side and
said first face is intermediate said second face and the
closest corner, and wherein said first face extends along a
side of the pocket.

5. An integrated circuit component tray according to claim 1,
wherein each component contact portion comprises a surface
parallel to the closest lower peripheral edge of the component
when in the seating position.

6. An integrated circuit component tray according to claim 5
wherein each component contact portion extends substantially
the length of said closest lower peripheral edge.

7. An integrated circuit component tray according to claim 5,
wherein there are two component contact portions on each side
of the component pocket and wherein each of said two component
contact portions are spaced from each other.

8. An integrated circuit component tray according to claim 7,
wherein each component contact portion is adjacent a corner.

9. An integrated circuit component tray according to claim 1,
wherein the bottom side of the tray has a pocket corresponding

A




wherein the first face and the secon@hi Skest € dedned such that each
conponent contact portion is angled to ﬁ st adj acent corner" of

t he pocket. 4. An integrated circuit y accordina to %#gin13,
wher ei n eXNO9YIM6hd face is transverse to the pocket side aﬁﬁﬂgﬁpﬁm? st
face is internedi ate said.second face and the closest corner, and wherein

e

said first fa@é“‘ﬁ{”ﬁgé{' gpEeN Si de oflét he pocket. 5. An integrated
circuit corrpor‘gﬂeﬁ '%!@@Lﬁgggr di ngi'ito claim1l1, wherein each conmponent contact

portion conprilses—a SHei-ace—pgaratl el to the closest | ower peripheral edge
of the conmponent when in the seating position. 6. An integrated circuit

corrpogenb thaypecklertdbnﬁ'th;a dop mﬁde\heandnwheclaiinommm dip csijﬂeilcztnd(;cﬂné on
ext ends apt i - saj t I i _ edge. 7.
A+ nt pBLPEh"BLE, Ml Boskbt g “EhdabRRRt, peliE L I T e
are twoptunpdatyt ofosedst tyes axay dpe euehticadlyf staekeshpdridnta pocket and
“here'ngSﬁﬁBnQBtsQhﬁdWWEHEH“HHEWEeﬁOﬁaﬁﬁéeﬁﬁrEkgggéare spaced from each

ot her . An integrated circui.t conponhent tray ording to claim7,
wher ei n each conponent contact portion is adjacent a corner. 9. An

integraied CAhCHhtegaRede Rl rdiit acsmpEhaft! Qrﬁ?ab@cbrdﬂw ald dikeinpad t om
si de of ﬁhe traﬁ has a_pocket correggondlﬂg -16- to the 29 et on Hﬂe
top si dEReLRin HBE.CROPEFALLNG SNAAYTHCT heMBBPESH SPdSHS A5 hg
engagenkatve nanbénslihedelcpmponiaental céytatt spodtivays may be vertically
stacked with a conponent sandw ched between adjacent trays. 10. An

integrated circuit conponent tray according to claim?9
11. A tray for receiving and seating an integrated circuit

component, the integrated circuit component having an upper
surface, a lower side with a lower planar surface, four
corners, a periphery with four side surfaces, the four sides
surfaces transverse to and intersecting the lower surface at a
lower peripheral corner extending around said component, the
tray comprising:

'~ a substantially planar base having a top side with a top
surface, a plurality of component contact bortions on the
top side of said base and integral with said planar base,
‘the component contact portions arranged in a rectangular
configuration defining a component pocket, the contact
portidns having a seating portion for seating the
component, the contact portions each obliquely positioned
with respect to the top surface of the tray.

12. An integrated circuit component tray according to claim
11, wherein each component contact portion further comprises a
step with a component engagement surface parallel to the top
surface of the tray.

13. An integrated circuit component tray according to claim
12, wherein the bottom side of the tray has a pocket
corresponding to the pocket on the top side, and wherein the
top side and the bottom side have cooperating engagement

|‘|!I|||c| LA




wherei n the cooperating engagenment nenbers on said bottom each have an

i ncli ned conponent contact portion. 11. Atray for receiving and seating an
integrated circuit conponent, the integrated circuit compon an
upper sur V30465 oner side with a | ower planar surface, foﬁ?ﬁgggﬁggg? a
peri phery with four side surfaces, the four sides surfaces transverse to
and intersecting the | ower surface at 471 ower peri pheral "corner extending
around sai d conponent, the tray conprising. a substantially planar base
havi-ng a top side with a top surface, a plurality of conponent contact
portions on the top side of said base and integral with said planar base,
t he conpemeets cehéaebyper pllara ldryangbdsaid atragsamgy de omnftigra Xy on
defi ni t.p e r ayi _
cont act i FeETALER; abEBEbneit” SONPEINERTELENSH SR BATIART 1
properly seated, the contact portion surfaces each obliquely positioned

with refPeCtAﬁOJ.ﬁEE raRedUEhaeRi¥ ddifpdhét WReAy! e o | ngﬁ_frﬁo 'élﬂr@%' y

seated. 12. An inteQrated circuit conponent tray accord o clalm

wher ei WREPLR 0PRbAChOLESR 8d0H AT oh BLvFaLit¥oRfr Ssepped t%ﬂgﬂﬂqmﬁQF
conpongsdrei@rgenent surface parallel to the top surface of the tray. 13.

An integrated circuit conponent tray according to claim 12, wherein the
bottom side of the tray has a pocket corresponding to the pocket on the top
si de, aifl. whkreompbdhentopraydacourdirey biosd t obasindd 3hahe redapeariad ibgctom

Egg?%gg%ﬂgbgggygéggi§9§§§ty of component engagement members, each

having an inclined component contact surface.
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menbers whereby a plurality of said tfay eg@ﬂ&ﬁy%_ fatdacal | y stacked wi-th a

conponent sandw ched between adj acent ntegrated circuit
conponent tray according to claim 13 ma | HA tom si de hé%@@
pluralityWQ9%3déhed engagenent portio onent ¥ Riae] ng

to claim 13 wh has a pIurallty of conponent engagenent
menbers, each WH@S&E&TM&W Frrpoﬂant contact surface.
PCT/ US98/ 00583 it 18- RRIMGEDY forl| receiving and seating an int egrat ed .

circuit conponent; the 1 ntegrated conponent- having an upper surface, a

| ower side with a | ower planar surface, a periphery with a plurality of

si de suLbaces, tkhy Sb&es:esberlfxm@ dridinseEt ey tan a:mlte@f:StééCt:LB@uﬁ.’ﬁe | ower
surface_at_a Io%ertg heral ner extqulqﬂ%around sai ng&gent t he
Lray cofifRPenA tatefl Homegn 98 F8necr SEBERER" nat op
sur f acelowebostidm snldth \ai ﬂlowarb@thmmwdmza;ea pepephphgryawilth plurality
of COW?BSP%%E’EQ&%%”%%%D%%% | dd O&ffééjeé oprsHLiacseapd bei ”9

|ntegra top planar e engagenent portirons positioned o
sai d topnduinkessestdam wdea m@crarﬁgmfeace;oaﬁoanemw?@cmnpberaécépvnng and

Conf'n!éﬂt&ﬁaﬂnﬁoaﬁgﬂﬁatsah@ed@mﬁﬁﬁeﬂﬁﬂ“ﬁﬁbEEkéﬁtéﬁmﬁflsiﬁg‘ corners, and
four sides, each of said conponent engagenent portions having a pair of
upright faces intersecting at a ridge, each- ridge inclined toward the

interior of ahsupstketiaddyhplatlamdshsd duevingladioy sbdenwithed gopde-in
portion and QHrEQSE'ngdb%QEB%P%qde with a bottom surface, a periphery,

a plurality of component engagement portions extending
from said top surface and being integral with said top
planar base, the engagement portions'positioned on said
top surface to define a rectangular cohponent pocket for
receiving and confining said component, the pocket having
an interior, four corners, and four sides, each of said
component engagement portions having a'pair of a upright

~ faces intersecting at an ridge, the ridge inclined toward
the interior of the poqket. |

17. A integrated circuit component tray according to claim .16,
wherein, the inclined ridge includes an inclined guide-in
portion and a component seating portion, whereby the inclined
guide-in surfaces are laterally adjacent to the side surfaces
of the component'when said component is seated.

18. A'integrated circuit componént tray according to claim 17
wherein each component engagement portion is positioned
adjacent to a pocket corner, and wherein each ridge is angled
toward said adjacent pocket corﬁer as it slopes toward the
interior.of the pocket.
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seating portion for supporting the conponent when the conponent is properly
seated, whereby the inclined guide- in portions and the inclined conponent

seating portion are |laterally adjacent to the side surfaces égﬁﬁéﬁa
conmponent Wh¥B0ES d component is seated. 18. A integrated cire 0 onent
tray according to claim16 wherein eachgconponent engagenent portion is-
positioned adjacent to a pocket corner, and wherein each ridge is angl ed
toward sai d adjacent pocket corner as it slopes toward the interior of the
pocket . WO 98/ 30465

PCT/ US98/ 00583 19 19. A tray for storing a plurality of integrated circuit
componehls, RaEFa¥oRPENERPLRAG Mg R LpbEly sfleintpgzated afinariti nal s on a

bot t om &d C r "pﬁ%y i Uk s Sjiede I AGEP t he
peri pheéré&?%ééﬁ?%hrgé?geégﬂrgg gg?sbo ?{ndt er sec?#mn%BP%g F(J)'\?\i/eer' saﬁ*rJ fgace at@% | ower
peri pherSFMIRA LB rON t RePPERPMs §36Gt (TRPE HOFREESr afBY @ PAKiPhaTY withhe
cor ner sfouhesid@yseofipcesi A¢: thes Petiggiery) Yt REaAB3LrbaIA AU R GRS OP
surface.qu a bottonlﬁuriace and erufhery and a %Lu al.ity of pocket
means O FOP ST TP Ant iRt 2GPEL e F U t2C ApoRERE BR 1Eéﬁﬁé%rﬁ?44ﬁﬁr
i nt egr atheel trayustpporpbngnthei timtedrtetedoketcukansnliyhatpatictcomasss,
bei ng ffﬁé“%&%ﬂ #%@?£9§iﬁytface of the base within the periphery, each

r

pocket nheans conprising a plurality of corner centering neans for
contacting and supporting the integrated circuit conponent only at the

corners thergodypstantially.planar base having a top surface and a
bottom surface and a periphery, and

a plurality of pocket means for holding an integrated
circuit component and centering the integrated circuit
component within the pocket means, the pocket means being
formed in the top surface of the base within the
periphery, o S

- each pocket means further comprising a plurality of corner
centering means for contacting and supporting the
integrated circuit component only at the corners thereof
and the corner centering means preventing further contact
between the integrated circuit component and the base.

20. The tray of claim 19, each pocket_means further comprising
a plurality of access apertures to allow access to the
terminals of the integrated circuit component.

21. The tray of claim 19, further comprising a stacking member
on the front surface of the base and a stacking recess in the
bottom surface of the base, the stacking member of a first tray
engaging the stacking recess of a second tray, thereby allowing
the second tray to be stacked on top of the first tray and
preventing_lateral motion of the trays with respect to each
other.

* [ L M S *



and the corner centering neans preventing further contact between the
integrated circuit conponent and the base. 20. The tray of claim 19, ‘each
pocket neans further conprising a plurality of access apertures to al |l ow
access tOwD8/30485mi nal s of the integrated circuit conponent PCHUS98/0088% | 5y -
of claim 19, further conprising a stacking nenber on the front surface of
the base and a stacking recess in the Bdttom surface of the base, the
stacki ng menber of a first tray engaging the stacking recess of a second
tray, thereby allow ng the second tray to be stacked on top of the first
tray and preventing lateral notion of the trays with respect to each other.

WO 98/ 32465 The tray of claim 21, wherein the stacEiHELﬁaﬁbQQ5&%f%hé¥3

e tnga?é?fﬁérfbﬁ%?aﬂva%;@“ﬁ%é?lsty@iﬁ%&%"%%n‘fegwai ¥ aBRNR" hes 2,57

The trafratt céarfade, ofuthkebasenprising a plurality of holding tabs in the
bottom surface of the base, the holding tabs contacting the upper S|de of

the integrated circuit when the trays are stacked.
' The tray of claim 22, further comprising a plurality of

holding tabs in the bottom surface of the base, the holding
tabs contacting the upper side of the integrated circuit when
the trays are stacked.
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