; “ae3e/ Y/ VF 6T<G 2 Sevteunber, 2002 1 ADAPTOR JI G BACKGROUND OF THE

| NVENTI ON Thi s invention rel ates to materi aiw%ent nor e
particularly the n rel ates to apparatus and storing
integrated ci &@E@M nts. ' Integrated circuit conponents are comonly
transported a I'n plastic injection nolded trays. The trays have
pocket s allgned i W6&%hatri x pattern on the ton side of the trays and will
vary 1n size and shape according to th? conponent's size and the tray
capacity Re=2lr1:79g t0O FIG 1 a prior art- matrix tray 15 shown Informal i
industry Standards for tray di mensi @psprbdioVePeen devel oped around 51: C 1
matri x trays. For exanple Standardi zed square tray std=_ dinension are two
i nches, three inches and . c OReZ GS 2A, 23 and 2C,
formal | y adopted Joint El ectron Device Engi neering Council (JEDEC)

st andards al SOpI 9 nq,%ntgg%/ r_oeu.j_t Itl ne eg_,tiraasébﬂ%ﬂs}?g di g@

packaged i ntegra dTCPEUPE s %A acF{altate t he
use of auPéﬁﬁ%‘é‘Hlachfypohén%n‘fﬁaﬁdPFn@eJeiﬁﬂspﬁ'@nF"HﬁFa%%? é@Fl h@“%i'd’gpﬁ" Bi cki ng
up conponedbrindlaitegtdt pdatilrc\Wlt commseritse tray pl aced i n a receiver

.O ~JrBCG se 1 location and robotic Carns with i.,"1 suitable pickup
devices will selectively retrieve the Conponents ut| i zi ng grew ously
stored pocket }Hca5a58d0aE EEUdte CORPRREINM|GECaFPBRONY J5225BPTRAU&S%a tray

outline ofc32&d GmMmpliysidd. Sijwcanon andldeckneaysof TheésZmaysrhdde bawkets
dependi ng, ?f% tiher [_\he,. %‘Lt'tﬁrfi‘ ért‘llt% A=A %5?) cf-h't‘ﬁ'é EE%A gomr?{m ally
|

avai |l abl e y_ manu act n accordance Wt I cation I's shogn
in FIG 3 %a8Y ha'\/lsr’}geceﬁ’éoﬁbwﬂes 2FBRKEINY £P ThepCHRBRR&R&r SiZpFEPd2 ke JEDEC
outline mat&yXcdyady thor nRézdradngat dexid.nqystar privvsles mc aept incerafyod s

aut omal ed GOMPONae AN | ks B5! SLLANAJ0 LG 24y didhs2b8s Hmwnngﬂ@x ch

have the &tandard I'né Xi $ti ng t omat g@ conmponent
handl i ng eg¥fiRRATt 2F81AY wr@ 951*@5 drdaisd féPﬁa?"‘a?R}ev\/ﬁl“eﬁc izedhr ee
pockets | bqbore enaiyvaitioudizienshiohs ayre aneh iaghébe thyee shohes iandFE6ur 1
Such jigs; i e & machi ned of al um num and due to the inherent tol erances bot h
in the tray and inthe jigs, did not provide optinal repeatable conponent
| ocation for robotic pickup. Additionally, such jigs did not readily
acconmmodat e streidmdngWes EETEIaAVEAANIE ViR 285 PEBShYELY @donbed antimte.
Electron Device Engineering Council (JEDEC) standards also
provide tray outline conficurations and dimensions fer packaged
integrated circuits zs shown. These JEDEC standards facilitate
the use oi automatsd compcrent handling eguipment Ior selecting
and picking up ccmpenents. Such eguipment will have the tray
placed in a receiver for pracise location and robotic arms with
suitzble pickup devices will selectively retrieve the components
utilizing previocusly stored pocket location data. One JZDZC
Publicaticn No. 923-1, provides & tray outline of 322.€mm by
: .6Z2mm cr 12.1S%mm depending on
gy. A commercizily

is shewn in TIG. I and naving cempernent peckets 10,

vew eeZJ™V o,

A

*G00002*




“?2.n inexpensive to manufacture jig is needed that woul d provide positive

and repeatabl e positioning of atray in a jigsggﬁﬁﬁggﬁeSQ@@ging t he
conponents in the tray. Mreover, such a tray ily stackabl e
wi th other such jigs and provide enclosure and protection for the
components held therein. SUMWWARY COF THE | NVENTION A plastic jig which may
be injection nolded has a plurality of square pockets, each pocket having a
pair of integral spring | oaded fingers on two adjacent sides of square
conponent trays for repeatedly and consistently positioning the conponent
trays placed in said pocket. The resiliency of said spring | oaded |ingers
operate to urge the square tray against fixed |ocating portion O the

pocket =eatures on the top and bottdmof the j i g provide for the secure
stacking O j i OS while hd di ngt~c; 5. Trn l:~Der jlg 2~.~.CVe c:|
agcCei:t |O-er jlg prCv1lC-25 a CGve enC CSi ~Cthe CGT.LC.'.=..:51i"l

tr~tray 1:1 1 Che=IEDEC4doutlind rEepleniray, {800 Bad J=iaedrindastirymdvant age of
thte '?\éent'me't %c&@ﬁ\%anﬁ:gefoﬁ:f)%%a{w@%g\pﬁhmf}ﬁngﬁﬂn?e R@ﬁ%&ﬁé'%b mol ded
into the ji apertures elimna ny, as

facilitati nglcflefat? SO RAR Il wr?ﬁfh%% ¥hg sst%”gi\dddo‘{soke "1tlgngnc f or med
of plastic fifeexigting gukgmatedy GORPRATGhP 2RSS éE“%RS“ePﬁe“%ﬁvE}?ﬂl énal

al um num j i psstaRdant ff@lrméteahurv&u.ahdhacévahte\g@cmkethan nv erdciedre i uthat

stacked ji gg, E?a § Aghad ﬁé’%@eﬁo%n' Entﬁﬁ; tayssyhoyiglewpret ection for
t he corrponent

ch S kea ents e .shi pped: or
stored in 188ﬁf?fgﬁ BPSISR. “Wﬂ%?ﬁe? %gﬁt ’cﬁq'éerﬁﬂﬁ %ﬂ\f&ﬁ?%egsei%& tHle
i nvention ithe fagytandeinithe piasvi dédl nod phevideapstineli Ker§atgbleperates to
positively ¢dpahent Macktodn abfl BRI @AERuRNd Aaasmcfrumm ®uehtPicgecure the

tra W|th|nt i 0 el tJd.QN IS that
p03|yt| ve re &;j;?g% &aﬁ1§%§ﬁ°°‘%Q? ?‘%\e&?%gggﬁ S f|f)ro g\{gq‘béygur@ ng the

trays towardPFXEY qpol?‘a’ﬂ‘i‘ﬁﬁ ‘ti ons of the pocket. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a perspective view of a prior art matri X C2rri Er.

|G 2A is a cl annVifuipeitiven€o Gfandsziddude gticy s A¥eddd @hEt Wegl8o ~~u~C
) le Ton ) ay'in a2 Tig
star cards. %gd 26%9% ge 92&‘4:%&% 1ebbb £ forlhigPoP’d CEaflih 2%
cccorC .. i
and corresﬁbndlng Lhe components in the tray. Moreover, such a
tray should be readily stackable with other such jigs and provide
enclosure and protection for the components held therein.

SUMMARY OF THE INVENTION

A plastic jig which mey be injection molded has a plurality
of square pockets, each pocket having a pair of integral spring
loaded fingers cn two adjacent sides of square component trays
for repeatedly and cecnsistently positioning the component trays
placed in said pocket. The resiliency of said spring loaded
fingers operate to urce the sguare tray against fixed locating
portions of the rocke Ffeatures on the top and bottcm of the
jig provide ifor the sscure stzcking of jigs while holding treys.
An ugper jig sbcve an zcdjzcent lower jig prevides a2 ccver,
enclesing the coxpenents in the tray in lewer jig.



2 Septenber, 2002 4 FIG 2Cis an end view outline of a prior arc tray in
accordance with JEDEC standards. FIG 3 is ' o] lor art tray in
accordance with JEDEC standards. ' FIG 4 i§ 8 eﬁbgﬁl'ioaﬁiem/of a prior
art adaptor jig. FIG 5 is a perspective view of the top side of an adaptor
jig in-accordance with the invention. FIG 6 15 a DerSDeCti4e VI Ew O the
bottom'lice c¢cT Gh adaptor jig in accordance with the invention. FIG 7 is a
clan view of an adaptor jig holding a nhatrix tray in accordance with the
invention. FIG 8 is a front elevational .view of the adGptor jig with
matrix tray as showmn in FIG 7. F_.G 9 is a sectional view of the adaptor
jig of FIG 7 6CkEBnfaatunpeand advantage of fhe inyaRtirX 45 &Pat FhGI 8ENIFI G 10
is an end vi ewvafedaf pijersohapdepinregrabsy imoldedtiatketheariiamfe afetturns
accordance w f{y i ' i 1dnd Si4 SREECii 48 iMy O 1@t i ¢l yacapt or
jigin accordg%c%q\‘?\nt%%ylg@g ?%vfgﬁé conf. %hsﬁ é\l?g&lr“ﬁ a g e' Vlbéwl . yh

L: Orvl C : 1 C S¥fRde Bolding f sane, AdAiFiopally. ¢figh LRMEL-PE RIFR) C the

LCSi vl Cn?. : ~gjidTii2i TeryrlowFin @eight3 comparegCte, the e9aentiopaj BLEnnum] V| Ew
0.. ¢c CC.', . "y{gs..E".: ~E=Cdir,g e~Li CGa~. r , 2 Septenber, 2002 5

Another feature and advantage of the invention is that
stacked jigs with trays and components in the trays provide
prctection for the components. Such stacked jigs, trays, and
components may be shipped or stored in such configuration.

Another feature and advantage of the invention is that the
bizs provided to the trays in the jigs operates to positively
locate the tray and components and also functions to secure the
tray within the jig.

A feature and advantage of the invention is that positive

repeatable positioning of the trays is provided by urging the
trays towards fixed locating portions oi the pocket.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a prior art matrix carrier.

TIG. 2A is a plan view outline of a prior art trzy acccrding
to JEDEC starndzrcs

FiG. 23 is 2 sicde view cutlire of & pricr art tray acceréing
T0 JEDZC standards



-DETAI LED SPECI FI CATION Referring to FIGS. 5, 6, 7, 8, and 9, several views
of an adaptor jig in accordance with the |Qvgydt%5yxe dryyxted and are
general ly designated with the nuneral 20. The adaptor j1g 20 has a support
structure 21, with a top side 22 and a bottom side 29 and an outer

peri pher al portion 28. On the top side are a plurality of pockets 30, 32,
34 configured for holding a specific sized matrix tray such as that shown
in FIG 1. Each pocket is defined by gpcket perimeter portions 38. Each
pocket has four sides, a first side 4 a second side 49, a third side 46)
and a fourth side 48. At the third and fourth sides 46, 48 are resiliently
flexible and movaahl ect § aVarp it wéw %t’I@H@eéﬁ 5Gri%a draoveaplia tray

posi tioni ng_ nenbers cO ure |ncers extending along the third and
fourth srde%FQﬂfdaﬂﬁeonF%eﬂ%ggkEf a48F9n an unfl exed position extend
slightly into the pocket. Referring to FIGS. 7, 8 and 9, a matrix tray 60
is in place in tfg.cenisal r%%fakete@foft ?ﬁlaelaa)t@r #dy0 120 acd bRyl LiXth M ay
has conponeg% ocketg 43 5 for any |ntegrated circuit chips or
packages in BYREY%i e, known good die, CSP, MXFP, TQFP, CQFP, TSOP,

: SSOP, SSOP, CS@ZRG QFPis o be3Ghe CITE glirea~bf)ns.PflilTBf rrveaddREan dy9.
positioning nmenbers 50.1, 50.2, 50.3, and 50.4 are flexed slightly
outwardly from g.p cket_to acco dat.e th tray 60 | SaLd pocket._ Said
outward flexin gg <t 8 the® RoLrSpef ‘@rvéﬁwoe 2% tf(?sls\? & Pt: ‘t’%aﬁﬁm'?‘t Der
il nG-El St rmmhsr:ebydancer ®¥th tive rlthEhE‘En C2CE.::E::v pCv' _C 1S 65

4.'1. th an i nvvardDr ab eCCG~g Cn 't 2Tray EO. _T:: ~f:ci. t?e
irhrzrd b|05 ’78 .vili=d ! Ce =6 ~~d EL@é c:tErt_areceiv_::
pec?ce~ 2 '.'. r' —s 172 pegspective jvisy o tj*t%*&a 85%%:¢%32 = = sce 42

G ~d =Ecc- cﬁd§9¢9r4ml@ in @atop@hee withetBOCirventBon.i EW r CI)r.' _C75 .7~
ndl:G c¢c ==XEd ~~e:J 2 Septenber, 2002 fi |ocation portion 66 which is
configured as a. ggvekfd corner 68 which acge ts the ﬁ Y?led corner_69 of
the matrix tray" et 2rd |°n§nt81i‘—”f G 80 RGFRCThat % RRIETRY HERJAL*t is

| ess than t¥r@Yhénghecordanaenwifhgthmdnrvhrtiomy height t is equal to or |ess
than the tray pocket depth d. The top surface 104 of the tray 60 is flush
with or |ower t op Sur 1 9 0. e su port structure
21 has the out elrﬁlperr phgeraglrr&}% °§t)ﬁ?‘c¥1‘? s‘u%g‘t aﬁ?f%ﬁ§ J&8788 M o t he
JE~DLC st affdrdxnbraps29 sheandi stﬁhﬂaﬁd prcvides for the width, length end
thickness of a matrix tray and correspondingly of a preferred enbodinent 0.
~re present |nven&|og . Jhe outer rlpherg ort] on 28, anlud%; st acki ng
structure 76 inérdgdi hg-arf §§perctip VA #"aR Hg%ter FRG AefiRt £1%7. 5 on the
top side coEkeénsayste Yine °r§ winh adoetibmatrdntier pedcat e st acking
structure 80 on the long sides 82 of the jig. Sard st acki ng structure 76,
80 cooperates ML?E cc&pe;atrng bottontsrde st ack structure 86,
configured as a Iower |1 Aa't é’s‘sgdb?leﬁr%‘n§ §-8F 1HE Xy ﬁers and

i nt er nedi atséatcﬁédcﬁﬁ?@%e‘tﬁmt ha 4@R§d§nGESWl‘EI"hG§Ie asvehdiem in FiG 10, a
plurality of jig adap~ers may be vertically stacked on top of one anot her
and with the up cking_ structure 76 _Engaged w_thin the stacking
structure on thg?got%gmgsrgdé‘ S5FPT e S §reA ageéht\qapégrv\n”r 9 e
substantraFFFCFd&RCﬁdW%kﬂﬂu3°Iane¢&ﬂ4qm\M th respect to ene another.

hor EC~er, referencing F3GS. 6 and 10, the botto: ~ panel 93 Cf eeCh pCCKEt
30, -~2, 34 O an PCSitlonEd. ji COnSLI t I COV2r ~4 hThi Ch
ef f ECti" Jely qu\/ to &Scfa "téd‘ %)"O.EE@/"t"rc'e EctiEy P $°%Cn a trey i
nclGs~ EFE&ﬂbéEroirdt%tE@VénDl@ T3 y6 peERCI ¢n aEGEDerL par G ~ig5 thus
prCVI.CES 2:1 e::CICS _~e O ~1? ZlctriX ~rei'Sei:d CC'.A.CnEni.S hel d

v'IErEl . TI. ge:&erq)fli 2{__ QZ 7__

scrematic elevaticrnel view of & ccrmzenent
nancling eguipment.



“The support structure has several apertures 99 which extend fromthe top
side 22 to the bottomside 24. These apert yr eapkamblelt atzgorinl d| ng of the
Jig, particularly the flexible tray positioning nmenbers h the

flexi bl e nenbers positioned at the aperture, a sinple two- p| ece nol d may be
used' for ‘nolding the jig and additional nachining operations are not
necessary. Mbreover, the stacking structure i ncl udi ng the upper and | ower
lips 77, 89 and the protrudi ng menbers®77.'5, are fornmed of relatively thin
plastic to minimze warpage of the nolded part and to conserve material.
Re~erring to rIG 13 a side elevational view 01]_‘ 3 gs ece c coa~~ponent

handl i ng equi pment 95 is depicte E ei ver portion 96 for
accenting JEDEC sized trays. A selection portion 98 of the equi pnment

i ncl udes a ¥acuum @éfeq;trligg tsottdl;:-&@g)l 8,typea,ob, randeshl svpirekufiel®0ct @nsel ect
conmponents fro ced in the rec e 6 o]

handl i ng equi pa%ﬁfér ?ﬁém i TP P e wlt% gh%e{nv%ﬂf:%rPE 1 der?-l;@%%/%mgrg 06

Whi ch accept s er’iﬂr?)e‘d’eldﬁéégf&tsﬂa'&%hl UE‘- Gﬂmaﬁ%ﬂptz@r j?k&saﬁlt%rt?%ﬁ/sz ahs
conponent s. Thy eeppaady isxrictans 2B with 46 t23p dide32Rnandhe blqvp:@mrresde Rdg 20.1

grse _FI’_Le:Ent ed Jrar zgedRetki Q&QBefQESbH%[QmCQQrEO%nEEe Rspt BEdes ke | Iblon {30” ion
e conp osi t.rvely posityj,one y eabl e.tray
pcsi tioni ng mapﬁﬁ’ Js’:atyn(g er 9?1’"354 \9?%53793('&\/\%“ Pcemr‘EDée/nsenr"a'étzll'lEJz‘:ed
portrayal of iEEAPRIEAK F\%ﬁ‘YdFP% Eéqtﬁaﬁrréh?”fhr’r(& Eifh lequ't:iﬁlﬁeﬁt’c‘?ﬁe:y’sof
course, be o0z dafitedlby eorkdtguéfine@as . poSutdneddi. pnEah packdt havefcarrecei ver

S|zed-fOr E|t a sigfgle a a nda T, oL at ad
VA 41%& asnﬂk dily y420fa sAREG s Qe 44RYS HAdg J.@é b@ eggcg ad

t Est | ng or pa BEF hvﬁlcec’? BE the tirigd Srehe t?ﬁ?ﬁraé’&wst 4!51?% ~i Cc~I CT1
Sai d trays, SlrEEdll@’CIWealﬁ@lDle |znd1EbVREDl ar R AVERPE tioning Imembe sy . ‘105t trey
Wth a iir=L tssay fovedblé tlrzg :rdsdif:Eo»m@ heitbdXSCire *con’fa.bl.reﬂahﬁl fiacebs 51i.2

15 CEii::ed Q/ ge
ftiei-'. ef‘.enea.{;ig atortg—gﬁa thQEdSancfzﬁ%rth—s §H%X)46a %Q q:xelpécgrlcs 5. 10
is of the f| r saﬁ’dt 2 ppElersd posifdeqy qxﬁeg‘g i@ &P BFF’FFQ" equi pnent
inlieu of the first trays. The second tray of the second tray size is such
as the square confmegw:edn@ redy FS¢.N 7as8 shaw, i mEt£XX tray 7%606s9%in Bekesri ng

to 1SS 11 and hite AReBlfddohnlocoOdLIBNL, Gligdsh 203RE Hadkid eegsnggm and

desi gnat ed WI t h t |1 Z€S ctangul ar

pI ate whi ch m&PmBRNeN, BAckstsatiot Hﬁh‘&’e"\ﬂayt‘l’le\]flﬁé ﬁ}blllneaﬁ"ﬁ'ﬁ NO**¥3E1 and

i ncl udes one @hipwrag pecka;es L39 ulddng lrelrdi dige mknewrx gopdydie,SaFRl MAERet has
a first side égp, aTgreronsbsi desob49ssab,t bhexl, Drde Adopanccazl urdhost de
148. The pocket is defined by t he pocket perimeter portions 138 which
includes a fixed tray |ocation portion | E6 which in this_ enbodinent is
conprised of the pOtk@PveIRiestizy papitiraing FHEFt ©%-Re #9-4ed>? rdryand
positioning péot 4 care $lexdd sdichmlyeabdwergbgiinoanting poekeertol 86catriocate s

conprised of apgphery eal; metaahlao%kge" s mdaott%ﬁarﬂe&% prce pad 1:-4~0 is
bi ased mwardlﬁ% towar s th Col housing 154 is

he
secured wit hi FPA 18} é 180 %Y V\%‘ir*dfﬁ%r'@ef‘eg%ﬁ‘e\)tfmiﬁ 5"§§r%l %vﬁ%l e tray
posi ti oni ng rreﬁﬁetd-lnsmm)eafaﬁes-@m Pthlet-be&eﬁie&lebrater‘ ngtrd d2peaqtingLr ay
reCei CEd in tha pockety €@t showci fhé Heseryiws. is ‘on. kkerd-akiveles, ¢6uch

noveabl e aenberg AN Qe_%_oesb gned ti,hecgéq,qs of . he pockets, épclg as

shown at Iocatl on 167 an fhe BCo0sT te srdes. " This
e- nbodi nent  di*SEFHTEL2ARS Fén ’r-é\NeF ‘Feedl #d g2chid P iSRef Y& £859 for seating
the tray conparegd.o Fhe mcasectdrdnerer egrom’mf 3¢ hingliede of EkES.1By 6, 7
and 8. ~lternativ=_1y, the conflCLretlICh C -T G 1~ CCUd 2150 ::ave a

closed Icwer reoic:~ 1:?22 EIT .bQdi."...... C- a~ =C-":7, Ce-C=CU dr~y
tfie E,T.boC ~iE:tS C :1G-. J, E 7, ~, | c::dIOr.'.IeyOe'O_T.edOc
?2.1~ECG .IC7 :rrOCEC ~~c~C C ~I:Cf1 eS "C:""W'~" Cc~-E~:"W." alevE
(:~1) r C~yBV.M. erEv. . E :VCE 1l --~~7r1 CC)~~=GJjIE ~ (

aCrNJ~C~l I ~ri ie 2 Septerrber, 2002 9 but adi ene styrene (AHS) or ot her

pl astics which are conventionally utilized in chip trays. These naterials
may have carbon powder or carbon fiber as fill for providing static '

di ssioative characteristics. The present invention may be enbodied in ether
specific forns without departing fromthe spirit or essential attributes
thereof, and it is therefore desired that the gresent enbodi nent be
considered in all respects as illustrative and not restrictive, reference
bei ng made to the appended clai~;~s rather that t0 the fOre~A ng

deSCrlptI On t0 3nQ-Cate Lhe SCCp2 O the invention.




2 Septenber, 2002 WHAT IS CLAIMED IS 10 1. A conbination jig for conponent
handl i ng equi pment and a plurality of conpgnggptbmBés,’ 968kvable in said
.Jjig, the conponent handling equi pment havi ng a conponent carrier receiver
portion sized for a first rectangul ar conponent tray of a first size, the
jig for adapting said equipnent to utilize a conponent tray of a second
size smaller than the first rectangul ar conponent tray, each of the
plurality of conmponent trays having a _rectangular tray perinmeter, a top
surface, and a plurality of pockets af said top surface arranged in a
matrix pattern for holding a plurality of sem conductor conponents, the jig
conpri si ng a_support str%ture wi,th a top side, a botg g\Slde nd a

rect angul aPSPEF PHIRFELOPoPE B <8i 38 £V Irgiefgas et FAVEd By HE e Prponent
carrier re@echeacqmttﬂ the hdweledpporterstdiuctfutbe heatimig arpy sl ity of
pocket perineter portions defining a plurality of tray receiving pockets,
each pocket ing )gdl nlg;@a nonnoveabl e corner, and each of the sail d tray
recei vi ng pock®ts® 4P FLGnd s oo NATUILRR §labfh°cl'rg§§s of S t§&Ssecond

si ze; and taaplthaalha:.y;hofhfo:r shenpuegadic theayrppshdight rgiseshrlstooe of
the first geyeabli® ek -pOSddan agp{rﬁ@er%hgxtgydgmacaomm& gHpport

structurelnto&hetrTa e|V|n sal d rst tray_ positioning

menber havFAY & Hisad “ﬁﬂ/a‘l”(ﬂWC’Fo Pes W@nd theckeR %“’(fr*a&Fg?'&g% tray of t he
second si 7égpd&itioned in the pocket toward the corner whereby the tray of
the second size is positively positioned in said pocket at said nonnobveabl e
cor ner. 2 Sex~tember, 2002 11 2. The jig of claim1 wherein the first
tray positioni M MENBEFti SLIUGHEFEc2} Natd RS PRI BF 1R 1PNET+LIRIFEL OB othor i ses
a coil ed spithdg esghgeenti£l yt IsEz@ubsuct ithiei TADREEEndked po 0ViSdilng t he

v d bi 885q SsuenBagdl ok by dfes0kal Mite WIRES! N LiCH 1Y ERESIAINgopopket has

four corners wher el first tray 03| ef extends from one
of said cBFh’é’r’% “IZY $he %‘%ﬁrﬁlsﬁa??]d?ﬁJtﬁ °é| &i Prfirﬁ/ﬁfétdeieﬁbf’%‘ﬁ"i‘-g%s““
i nt egral | présenfednyknkbprect The ovtaeperiabbrel fortiba 2eningiatdiesn of claim

4 wherei nseackinf skbctirohel iavLRRTld ANLBOLFEMMPTY 208 LiHredush i noers
f ormed of ectl ast | he 9onb| fnati on ﬂff&g m 1° wherein
each of tﬂ% ééeﬂ’nﬁ'@f EBEk%’c IF2Lnessr 18 fedhgndiga difdonals st
positioni hgtt?@ﬁsiélaseeitmingf sbmaneeoBOt he thurlaigdesdes &heirespective
pocket, theg] i Galiar bbeex aRMELSLASLS 78, Ul E&Huéﬁa*%%cgﬂdhtéo@bnEQ 1& oni ng
nmenber s, gachomo 513 algl sej{:on tra osi t Qb nbers ext egab tg.

adj acent 22tond “¢ldeSbIcHg Fbﬁ‘f‘ r(feéeof h °?@§b‘é€?l T2 HocKE ’sPal d
second rm%a%ﬂda recayspdsidgionsng0 reithe extrexs rapd iotethedisuppohs

struct urechfidrst b ERSPRSH ¥€ablay rRcel ¥5”9h£l9{3k%t’ éa'Pbse‘éO”d moveabl e
tray posif{onng rrggber having a bia |nvvard towa_r_él pocket for
urgi ng sard trayYof -t eI SEEBRETEI™AY PEsVEFbhet ih SEREX % c‘?<'bt“°|?n?b e

corner. 72nq¥fer pgdovith dihe eppwerstiackihg $trttuaed 7§eengrapad aythisiti oni ng
menbers atie sqcﬂaemﬁgl s@fif&t%er&h rtﬁeh%oltltamfy{éé’% ¢REPYi$es sk sknand
second coi J[aesd 1L Eg @?n q W h the fé [st and cond posi ti oni ng menbers
respectivel'y forp vi %(j tha* T hvigrevee %dl"t‘()"?a d PHHETeERECEetdnd tray
posi ti oni PRe AOWBBEE. Morecver, referencing FIGS. 6 znd 10, the botton

penel 93 cof each pecket 30, 32, 34 of zn above pcsitiocned jig

§3.5, constitutes & cover ¢4 which effectively operztes to ccve

énd protect the ccmperents in a tray in & lowered positicned ii

$3.6. Each adjecent pair of jigs thus prevides an enclesuze §3.8

fcr the metrix trays and ccmponents held therein.



. 2 Septenber, 2002 12 8. The conbination of claim®6 wherein the support
structure is fornmed of injection nolded plagddtenberh@op@bi nation of
claim8 wherein the first and second tray positioning nenbers are
“integrally formed with the support structure. 10. The conbination of claim
9 wherein the first and second tray positioning nmenbers are configured as
fingers extending along their respective sides of the tray receiving
pocket. 11. The conbination of claim 1 4herein the rectangul ar peripheral
portion includes stacking structure whereby a plurality of such jigs can be
vertically stacked while substantially elimnating |ateral ppvenent of one
jig with respect tH&SUBBPHCERTUCSHARKES FRYRTL2 2PHHYIIES Y HALFLEXEENE] ai m
11 wherei n t hefgeingshehdep sidee2Zitc whebeknon ledeodpon&hesd raystwfest he second
size have a thichknassel Rofuihade khe &), 9phrifcusbiely jtheStlangdiaigrgi n the
plurality of such ll‘ﬂs ma%%be Ve rtlga%\l st);}cegc gléNl teh Lrays 0{; thg second
si ze position®PSHHTHEIBEREFE T &t épﬁr FEDL S el J'Pé%.*c’fi %he
combi nati on ofthel epertEZenweséhgle heotnigpe rewld PenPepyesdtiosfnaddngjthe has a
closed | ower ryag emd waat eiphalhwithanpidioperdtionk stechofigeaseryat acked an
above positioNfebydk | EnOMehBRifY sBrldiEt RRILBLANGN.] dghedndhdiRLEDY when a

tray is placed n e .l owe osI'tlone I g, sucg7 per position jiIg
operates as a %@e{ﬂtggsﬂ? tﬁ%\ﬁél"tﬁ‘b nl9J| B%&frjsi \L/a?t ATt r%}-f“ed % Sept enber,
2002 13 14. TeelebiMsilvathion pbéstdicatenninimhzs efamrags @fj the madded jpeot hei ght,
wherein the traay teeRn¥ee: Recdgizalhas a pocket depth, and wherein the
conponent tray of the second size has a tray thickness) and wherein a tray
of the second size_placed in the tray [eceivin%,gocket is less than_or
equal to the pockeReifEptPd tP5EIG ddnbistdei BEYeréCtadr VRSY Afng RieSPuFal ity of
matrix trays awmdpenguituhatdliingodquiphentx S6r by siepéatdd efd simcdudet r2i X trays
Ea}/ld ng a pl :Jraae:cg%/v&f gs.@ﬁm_ g n?@:fogoﬂ,‘@eto%. o3 i A§ I ADREUs i Jedat FARLST, | Xp Al b&F finf OF

olding a pluralit p rated circui omopent.s, osald_jig.conprising
pocket peri rretpéjl;‘L'Toé/or} ? i olﬁ’s K gff%‘ﬁlﬁﬁe’ét t‘rnﬁ‘gl/u‘?eesg_gi ?/"iér%%pfo%ko_eg h ssg’llda%;rfeg
i ncl udi ng t op WPELLMRERIHG BiFhuet L9Q tande kst BPRRINGBE S tEXORI A T8Yr uct ur e,
said top and lpabtednisi tee stegekiargpstiivat 86e Thguramponentdaodbper at i ng
whe{_ebylia p! ;Jreﬁgki%dén@tgkzb&&f%ﬂtl\’zefﬁé ?ﬁl:éi’%e'it,a.@ﬂf@tﬂd@sSéffll%bﬁ‘formf’@ |
vertically sta AL X Lhays [ D, stantial. lafera
rovenent | bet wiBheh aecePelBhE Sl Ber o SRLSRTOEE ;d?gp?rs%éﬁf Tk
The conbi nat i GARIFOMPCRERTSLS ThRaCeMat e hraysay 6r bedibvengt dcitthBas a bott om
panel wher eby uwhemestpdig 20f 1jdrgsppesensbaciad selddtioated speepfiz in the
pocket's t her eRehugRmest B (HBL £d1bch LGV Dot forf Q¥ET efheb¥oindnbOtdam panel s.

positively positioned by way of the moveable tray pcsitioning
members, not visible in this view. FIG. 13 is a generalized

portrayal of a component handling equipment and such equipment

may, of course, be of multiple configurations. Such equipment
will have a receiver sized for either & single tray or z stack of

trays end may be associzted with or integral with cther
Trocessing, assembly, inspecticn, testing cr packagirg eguirzment.
rcr the purpeses cf this epplicaticn szid trays, sized for tre
ecuipment, are cdesicnated the first tray with a first tray size
In & preferred erbediment, said first size is cdefined by JICEC
Fiblicatieon Ne. €3-i. Tre adepter jig c¢f the instant inventich



- 2 Septenber, 2002 14 17. An adaptor jig for holding a conmponent tray and a
rectangul ar conponent tray, the component jrfepeambésuregodor holding a
plurality of integrated circuit conponents Tn a matrix arrangenent, the jig
“conprising: a rectangul ar support structure having a top side, a bottom
side, a rectangul ar peripheral portion, and a plurality of perineter
portions on the top side defining a tragy receiving pocket, said tray
recei ving pocket sized for the rectangular conponent tray, the pocket
perimeter portions including a fixed positioning portion configured as a
corner; and a fir v td osi.t j,onin r t endi romthe
support struct %éresshlrbﬁ o”f%leilss’r acsé?ge%eio\?i %}be p’)%g[%g?&%?alsgz(ef i%ﬁjgtﬂ%}lg?/g n
posi ti oni ng mefbeér CABRANTG Lahdddng iRANABMSP Y dARat RV 84i Bh ket tFaYSurging a
tray in said pbukeecondardsg shittefsecedd posiyt sbze ig poclt iaanthe 8qudte
conmbi nation of cadrgirdd tMagr &idh hhesnblhsin adssecondof ray positioning
menbers are spherical wherein the jig further conprises first and second
coi l ed springs engaged with said first and second positioning menber
respectively for pRBFRUNIRG thEFIGAwakldand 8.t ensadddtiprak eahediseabmf enay
positioning nmesdeptsr jli% i¥hehwanbhdidli @k ignatedivith7thh@fpeialt beo support
structure is formednddqinhecldion, dpldable Bl.astin .20d.pher glp pbhe; fiyr st and
second tray positioning nenpers_are infegrally formed W th € support
structure. 20."“Tﬁ§°3’6‘??3‘\°ﬁa‘f”r‘ﬁh JEPEC PAPHICEF 1RR N AT het™d £3%1 USRS Y¥cBRd
tray positioni®Ryenee®kats ¢ foonhdlgiingdmaasiki rpyss eSdighdpokgtahasa t heir
respective sidfixs@fsidwe 1WAy :@e&id/IsBe PAAKEL . third S @@beind 20&krik 21. A
conmbi nati on adapeeiag | ngnan%,LQl di ng 4 .-frpgg)gpep;e tr gge@%%r%{t%qu{ﬁgtont ray,
t he conponent ¢} ﬁé cqgtigrrb 'For' ofdrng a pﬁurafl y of integrate e rcuit
conmponents in ¥ enHPtFX 1BFLURFeAefixed: RERY iLGCRBIRSY PFFPN A6 cBESRGA ar si de,
a portion, on ¥te pEwiddment eict aoguripkdsdd chsuppoet sidasclu? endaldfg a top
Pot t O_mdsi ge%_ 20gpRe L B Hilea k1 RS ‘cPﬂ?rp%E_i‘gf%ﬂiﬁgpﬁd&rt@:bhu’s Qf e ﬁg’_tf@é‘eblg?gr" ons
op side defi & ay cei saj d tray receivin cket ,si z

conponent tr a%ﬁgﬁ%’g’“"@i Irné'_?berregwg’é‘ﬁ?* y-¥ F8§?’B’js %aﬁ%ﬂ %ﬁggﬁﬁllcéltr?év tic
posi ti oni ng mEfder IHd #OBFiNA 384 c Therkaddr AP0 wis Bizser iaxe ey Repdndsm t he
support structueepésher blzecdiney smdagvidsy pOBK @loussmd d SHi L stsektpad
poSi tioni ng MeIRALn NAWoRE BedPbasS.dy1WRrdlskct QuEndgesal GaRACKREBIER L] exed
Oy o Bk SN Rlnd & 1 3P GRS BF M belfr &P S RATE the
f.A9S. AL, % ASITREFX FRPYAFEOQiFveds i ABY DoSkEE 0 INASHIYR igat Wi Al e -cal] cal] c
a] cal] ca] cal] ddfesntd Gakdnl)] sehaadweabl € ajembbl € ajagabe gidsial eoddcat the

sides of the pockets such as shown at location 167 and 169 on

FIG. 10 or on the crposite sides. This embodiment discleses an

open lower regicn 1§82 with shelves 183 for seating the tray

compared to the clcsed lower region of the jig of FIGS. 5, 6, 7

and 8. Alternetively, the configuration of FIG. 10 cculd also

neve 2 closed lcower re

ggicn.

The embodizents as shewn, carticularly the embodiments c¢f
FIGS. 5, €, 7, €, % zné 10, mey be formed of injecticn molced
slastic such as pelibucyl terechthalate (E3T), .
SClyetheretherkeicns (FIZX), polyprcoylene (BF), acrylenitrile
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butadiene styrene (ABS), or other plastics which are
conventionally utilized in chip trays. These materials may have
carbon powder or carbon fiber as fill for providing static
dissipative characteristics.

The present invention may be embodied in cther specific
forms without departing from the spirit or essential attributes
thereof, and it is therefore desired that the present embodiment
be considered in all respects as illustrative and not
restrictive, reference being made to the zppended claims rzther
than to the foregoing description ¢t
invention.

o indicate the sccpe of the
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to utilize a component tray of a second size smaller than

the first rectangular component tray, each of the
plurality of component trays having a rectangular tray
perimeter, a top surface, and a plurality of pockets at
said top surface arranged in a matrix pattern for holding
a plurality of semiconductor components, the jig

comprising:

a support structure with a top side, a bottom side,
and a rectangular peripheral portion sized for
being received by the component carrier receiver
portion, the support structure having a plurality
of pocket perimeter portions defining a plurality
of tray receiving pockets, each pocket including a
nonmoveable corner, and each of the said tray
receiving pockets sized for one of the plurality

of trays of the second size; and

a plurality of first moveable tray positioning
mempers, one of the first moveable tray
positioning members extending from the support
structure into the tray receiving pocket, said
first tray positioning member having a bias
inwardly towards said pocket for urging a tray of
the second size positioned in the pocket toward
the corner whereby the tray of the~second size is
positively positioned in said pocket at said

nonmoveable corner.
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S4! Ff 109%Z& () - member is spherical and wherein the jig further comprises

a coiled spring engaged with the positioning member for

providing the inward bias.

3. The jig of claim 2 wherein the tray receiving pocket has
four corners and wherein the first tray positioning member

extends from one of said corners.

4. The combination of claim 1 wherein the jig is integrally

formed of injection molded plastic.

5. The combination of claim 4 wherein each of the first tray
positioning members are integral fingers formed of

injection molded plastic.

6. The combination of claim 1 wherein each of the tray
receiving pockets has four sides and each of the first
positioning members extends from one of the four sides of
the respective pocket, the jig further comprising a
plurality of second tray positioning members, each of said
second tray positioning members extending from an adjacent
second side of the four sides of the respective pocket,
salid second moveable tray positioning member extending
from the support structure into the respective tray
receiving pocket, said second moveable tray positioning
member having a bias inwardly toward said pocket for
urging said tray of the second size positioned in the

pocket into the corner.

7. The Jjig of claim 6 wherein the first and second tray
positioning members are spherical and wherein the jig
further comprises first and second coiled springs engaged
with the first and second positioning members respectively
for providing the inward biased to said first and second

tray positioning members.
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tray positioning members are integrally formed with the

support structure.

10. The combination of claim 9 wherein the first and second
tray positioning members are configured as fingers
extending along their respective sides of the tray

receiving pocket.

11. The combination of <c¢laim 1 wherein the rectangular
peripheral portion includes stacking structure whereby a
plurality of such jigs can be vertically stacked while
substantially eliminating lateral movement of one jig with

respect to an adjacent stacked jig.

12. The combination of claim 11 wherein the jigs have a height
wherein the component trays of the second size have a
thickness less than the height of such jigs, and wherein
the plurality of such jigs may be vertically stacked with
trays of the second size positioned in the pockets of said

plurality of such jigs.

13. The combination of claim 12 wherein the tray receiving
pocket of each jig has a closed lower region whereby when
a plurality of such jigs are stacked an above positioned
jig is on top of a lower positioned jig and whereby when a
tray is placed in the lower positioned jig, such upper
position jig operates as a cover to said lower positioned

Jjig with tray.



-10 10910%& () -'905( 6666667r dV7S10% h& ()- 10 10
10'$ / 9109& ()- / 9109%& ()-- 109& () - L109%& g)sgézmggvgbezgumeow&' ()-f1
- gs (1) -

0w ()- 10 10 10 'yl 10% & () Yo h&' (1) - ~99;
=T?U?V?WPj ?z1 "P1ly10%&' ()- 10 10 10 'P*10% & ()-4
13
14. The combination of claim 11 wherein said jig has a jig

height, wherein the tray receiving pocket has a pocket
depth, and wherein the component tray of the second size
has a tray thickness, and wherein a tray of the second
size placed in the tray receiving pocket is less than or

equal to the pocket depth.

15. A combination jig for holding a plurality of matrix trays
and a plurality of matrix trays, each of said matrix trays
having a plurality of component pockets arranged in a
matrix pattern for holding a plurality of integrated
circuit components, said jig comprising pocket perimeter
portions defining a tray receiving pocket, said jJjig
including top side stacking structure and bottom side
stacking structure, said top and bottom side stacking
structure figured to be cooperating whereby a plurality of
jigs are vertically stackable such that when vertically
stacked with matrix trays therebetween, substantial
lateral movement between one jig and the adjacent stacked

jig is eliminated.

16. The combination of claim 15 wherein each tray receiving
pocket has a bottom panel whereby when a pair of jigs are
stacked with matrix trays in the pockets therebetween, the

matrix trays are covered by said bottom panels.
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17. An adaptor 1jig for holding a component tray and a

rectangular component tray, the component tray configured

for holding a plurality of integrated circuit components

in a matrix arrangement, the jig comprising:

a rectangular support structure having a top side, a
bottom side, a rectangular peripheral portion,
and a plurality of perimeter portions on the
top side defining a tray receiving pocket, said
tray receiving pocket sized for the rectangular
componient tray, the pocket perimeter portions
including a fixed positioning portion

configured as a corner; and

a first moveable tray positioning member
extending from the support structure into the
tray receiving pocket, said first tray
positioning member having a blas inwardly
towards said pocket for urging a tray in said

pocket towards said fixed positioning portion.

18. The combination of claim 17 wherein the first and second
tray positioning members are spherical wherein the jig
further comprises first and second coiled springs engaged
with said first and second positioning member respectively
for providing the inward bias to said first and second

tray positioning members.

19. The combination of c¢laim 17 wherein the support structure
is formed of injection moldable plastic and wherein the
first and second tray positioning members are integrally

formed with the support structure.

20. The combination of claim 19 wherein the first and second
tray positioning members are configured as fingers
extending along their respective sides of the tray

recelving pocket.
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a component tray, the component tray configured for
holding a plurality of integrated circuit components in a

matrix arrangement, the jig comprising:

a rectangular plastic support structure having a top
side, a bottom side, a rectangular peripheral
portion, and a plurality of perimeter portions
on the top side defining a tray receiving
pocket, said tray receiving pocket sized for

rectangular component tray; and

a first resiliently flexible and moveable tray
positioning member made of plastic, integral
with, and extending from the support structure
into the tray receiving pocket, said first tray
positioning member having a bias inwardly
towards said pocket when flexed outwardly from
said pocket for securing the tray in said

pocket.



