/15. 06. 2005 -1 METHODS AND APPARATUS FOR ALI GNI NG AN | NTEGRATED CIRCUI T
PACKAGE WTH AN | NTERFACE Field of the Invention The invention pertains to
aligning an integrated circuit package with an interface. Mre 15. 0s. 2005
particularly, the invention pertains to nethods and 5 apparatus which
enable an integrated circuit package to, be aligned with an interface when
1) the package's contacts do not prOVId% a sufficient alignnment neans,
and/ or 2) the package's edges do not provide a sufficient alignnment neans
(i.e., when the locations of the package's edges with respect to its
contacts are not known). 10 Background of the Invention There are a nunber
of ways to achieve better performance froman 15 integrated circuit. One
way is to reduce the inpedance of wire routes, thus enabling circuit
signals to propagate nore quickly. The inpedance of wire routes may be
reduced, for exanple, by mnimzing the heights of contacts which couple
-an |ntegrated circuit (1C to its environnent (e.g., by mnimzing the
hei ghts of contacts provided on an |ntegrated circuit package). The 20

i npedance of wire route A’é@ﬂ' m ni I 2| n t he | engt hs of
15. 06. 2005 _2_ packa AN are the
means by which cont RHIEGRA DIQ‘J@@”CB&Q'@@ WHJ' AUthT(EREACEnt egrat ed

circuit package. Yet another way to reduce the-inpedance of wire routes is
to provide sufficient separation and/or insulation between package wire

routes and/or 5 package contacts.

Field of the lnvention

The invention pertains to aligning an integrated circuit package with
an interface. More particularly, the invention pertains to methods and
5 apparatus which enable an integrated circuit package to be aligned with Lan
interface when 1) the package’s contacts do not provide a sufficient
alignment means, and/or 2) the package’s edges do not provide a sufﬁcielnt
alignment means (i.e., when the locations of the package’s edges with

- respect to its contacts are not known).

10
Background of the Invention
There are a number of ways to achieve better performance from an
15 integrated circuit. One way is to reduce the impedance of wire routes, thus

enabling circuit signals to propagate more quickly. The impedance of wire
routés may be reduced, for example, by minimizing the heights of contacts
which couple an integrated circuit (IC) to its environment (e.g., by minimizing
the heights of contacts provided on an integrated circuit package). The

20 impedance of wire routes may also be reduced by minimizing the lengths of -




Integrated circuit packages which reduce the inpedance of wire routes by
mnimzing the heights of contacts and | engths of package signal routes
include the ball grid array (BGA) package, the solder colum inté&PpB88eg005
(SCl') package, and the land grid array (LGA) package. An 10 integrated
circuit package which reduces the irrpedancezof wire routes by providing
better insulation and/or separation between“package wire routes and/or

package cont actsadkaigbRey e raies. R AgE s ' .hcl ude
the ceramc BGAE% CBgA)rﬁgand rtéigﬂeegcer am Q@EW%%%%%‘?@ a %r’é Cl
package, whi ch datagipiovedn IC s denplddtto capfadtabadin ikfegratetliditcuosdckagen LGA

package is typi@lly mounted to a printed circuit board by nmeans of a
socket. Since tYR ¥wiheiavay &y redicedie impregace oé Wiisrieutss isltesoyidesh wit h

t he package's f be .inserted into or
removed fromi t% g%icg%?g:%gpv%%na&?%/tjgﬁs\g'ﬁ@%?‘g%g&%k@ﬂef%F%EQUte?I‘ﬁﬁ'g,lo"LGA
packages @& e Welackagié teftdegs. applications in which an integrated 20 circuit:
is likely to be renpoved and repl aced for purposes of upgrade,

t roubl eshoot i ng, repategrated cyeuié packages wackagdsics ibod impeddvecetbfBAirpackage

~are advantageous .in.that . the rovi de qreater, second | evel reliability.
Al so, their st F@H&?I‘?yamﬁ"wzﬁ?%T elg iso‘%r i angdenglhsrafqackags signal

LT eus"s | Cof BEAES o i SoF et QR b B! 1T 1
(U Oy TonmepoReeISO eckans stesadrt ans) Ot ghaLn, [esvec
al i gned B9 neathbedrptaq arculiprakageovhishapguess thedmpssiesce of Mirs rautesibyn FI G
package as 1t PVIEEbRHG: iyEtbB erk o BRiakafib BEhygen Bekde MigToRtes T i 1y
al i gned posi tiafd/asphtitaddFomasisagthé seriie itkage. Common ceramic
packages include the ceramic BGA (CBGA) and the ceramic LGA (CLGA). |
Unlike a BGA or SCI package, which is typically soldered to a printed
15 circuit board, an LGA package is typically mounted to a printed circuit board
by means of a socket. Since the contacts of an LGA package are more or
less flush with the package’s bottom surface, an LGA package may be
inserted into or removed from its socket with a relatively low insertion force.
Thus, LGA packages are well suited for applications in which an integrated
20 circuit is likely to be removed and replaced for purposes of upgrade,
troubleshooting, repair, et cetera.
L.GA packages such as the CLGA package are advantageous in that
they provide greater second level reliability. Also, their strength and rigidity
allow them to be inserted info and removed from sockets many times with
25 only a low probability of wear, stress fractures and the like.

- One problem with LGA packages (including the subset of CLGA
packages) is that they are difficult to align with respect to the environments in
whic:h they operate. Often, an |.GA package is aligned by means of its
edges. For example, the socket illustrated in FIG. 3 uses a number of spring

30 clips to apply pressure to the edges of an LGA package as it is inserted into




into the socket. 5 Sunmary of the Invention New met hods and apparatus for
aligning an integrated circuit package wth an interface (e.g., a socket
or printed circuit board) are disclosed herein. The nethods and 4pp8fat@85
are particularly applicable to the alignment of an 10 integrated circuit
package whi ch does not have self-aligning ggptacts (e.g., a package that
conprises an LGA rather than contact pins). The nethods and apparatus al so
have parti cul ar.@Rp=Eckagé Mowstiiy Qﬁg?ﬂécﬁb@ﬁti@h BG4k L Fﬁ_@ﬁég b lskack
preci se edges as an alignnent neans (e.g., packages ereln ?ocatlons of

t he package's dlgdbewiocket.espect to its contacts are not known, 15 as is
the case with ceram c packages). In one enbodinent, a pattern of contact
pads and nunber of annular ring shaped alignnment pads are applied to a
surface of an integrated circuit package, with the nunber of annular ring
shaped al i gnnent pads being applied to the surface at known |ocations with
respect t& the pattern of 20 cont@sinpa€sof tHelmimtiod i ng shaped

al i gnnent pads are provided as a neans for attaching alignnment nenbers
such as balls or bullets to the integrated circuit package. The annul ar

ri ng shape of each ' nt ,pad, hel to center an.ali nt nber which
S tnahed to rt . NexPHESRSQPE0y apRaRius iy ignily 88 meolig trnE Peekagen
the | ocation ofyj iakd 2 : ' :
contact pads. ifvﬁhrﬁo'? Eéer enbadi réredr?@gérnﬁﬂrf}gg?rl@? Bgﬁ%mﬁe%%%@%%ﬂ%@n'

attached to albenieitbedsandrapparaiysare pariicudaiy appidaide tath&kammmenceat 4pns
wth resg ct to attern of contact pads. A ignnent bullets are

advant agevus o'VEﬁg%_a%di ﬂma%&gﬁéﬁ’iﬁﬁh tege Nt dpvawpifaligningcantgetsaleey., a
i roul t packadieoR hEEaSmpfoed off LR alpp M coRabERPEL. ThEeboBb R e
earlier duri ngapparafistaisd dlave paplicut@sapplica@bn #ith integrated circuit packages

which lack precise edges as an alignment means (e.g., packages wherein

locations of the package’s edges with respect to its contacts are not known,
15 as is the case with ceramic packages).
in one embodiment, a pattern of contact pads and number of annular
ring shaped alignment pads are applied to a surface of an integrated circuit
package, with the number of annular ring shaped alignment pads being
applied to the surface at known locations with respect to the pattern of
20 contact pads. The annular ring shaped alighment pads are provided as a
means for attaching alignment members such as balls or bullets to the
integrated circuit package. The annular ring shape of each alignment pad
helps to center an alignment member which is attached to it, thereby
providing a more precise relationship between the location of the alignment
25 member and the package’s pattern of contact pads.
In another embodiment, a number of alignment bullets are attached to
a surface of an integrated circuit package at known locations with respect to
- a pattern of contact pads. Alignment bullets are advantageous over
alignment balls in that they may achieve a greater height without an increase

30  indiameter. Thus, alignment of an integrated circuit package with respect to



earlier alignment may be advantageous if a socket into which the package is
being inserted has contacts which protrude a greater distance fromthe -

fl oor of the socket, and alignment with the contacts is desired b&PoP6&-34005
package's 5 contacts nmake contact with the socket's contacts. The ability

to increase the height of an alignment bulket, w thout increasing its

di ameter, may al so be advantageous when the alignnent bullet is used to

align an int egra&iiﬁt?brﬁdde(mh& benasHiegel vhilier dufigg Whdnsenatiompridedse ShPan t O
align a package with a socket, and then align the conbi ned package and
socket w th a garigredigomentinaylbe geyaatagevysalhiseoketdaioqubich the ipgakege is
between an integrated gircuit acgkage's ttern of contact ds an

al i gnment padsf%%’mg ﬁ@eﬁ?gg’@ﬁr _(5'?? at lmppﬁﬁ%ﬁgrﬁﬁgaﬁﬁﬂ“ﬁpﬁﬁm@ﬁﬁi%ds
be applied to Ghgyd Qé&@i,%rﬁﬂaﬁ@ﬁrﬁéhfwﬁ@%@%nﬁ%&s fs%s?r%%éa‘bf@aa Bkagels
exanpl e, alignnent pads and conhtact pads may be 15 screened ontoO an
package i ® a stcogtaetopaketdomtact iwithathet feokegsizodiaotnt Tha abilith & infeads fent

menbers are attached_ to _an integrated circuit package after heati ng a
wetting nedia (eight of gngdighment piiial yitheut ncreasing its siametes, o be

annular ring s | : [ [ a ' Lt .
package. The n%%%&agkbg%%%hrtﬂgﬁgn%ﬁ t?g@ghlgarqsfegﬁﬂe#ibﬁ%ﬂ@?‘gqré{%fgﬁlﬂ%d
at known | ocat pagieagl With h‘itﬁ’@ﬁﬁénb@ieantd?ﬁdeqb%gfo &gt 8PlacRags withi £ Botigetal so
provi ded on the integrated circuit package. e of the wetting nedia is
advant ageous i @and Haan aljgrsilnef carsbinedmaakagefarcheodkehwitth awptiniedeireedti a -hel ps
to cent eiothe al ira ment nmenbers -over the alignment pads as 2) the wetting
action oft*the Q\%i‘ ¥'ng media seats 25 the alignnment nenbers on the alignnent

pads. Precise ali gWE‘F“‘%%%%S?@?“%@%F?%Mfﬁ%@'ﬁé@%&ng@%‘.m?t tern of

contact pads may therefore be nt a n yet anot ment, a
nunber of ali grackagelsupdtidra orcentsadt padisenhd aligomeénttpegisatidd pedfeeredtthapiticage -
after heating c%n\é\gct:ttpian S anﬁddgi?g%ggthpads be applied to the integrated circuit package
at the same time. For example, alignment pads and contact pads may be
15 screened onto an LGA package in a single operation.

In another embodiment, a number of alignment members are attached
to an integrated circuit package after heating a wetting media (e.g., a paste
solder) which is applied to a number of annular ring shaped alignment pads
provided on the integrated circuit package. The number of annular ring

20 shaped alignment pads are provided at known locations with respect to a
pattern of contact pads which is also provided on the integrated circuit
package. Use of the wetting media is advantageous in that 1) surface
tension of the heated wetting media helps to center the alighment members
over the alignment pads as 2) the wetting action of the wetting media seats

25 the alignment members on the alignment pads. Precise alignment between
the alignment members and the pattern of contact pads may therefore be
maintained.

In yet another embodiment, a number of alignment bullets are
attached to anintegrated circuit package after heating a wetting media which

30 is applied to a number of alignment pads provided on the integrated circuit




30-is applied to a nunber of alignnent pads provided on the integrated
circuit 15. 06. 2005 -6 package. The nunber of alignment pads are provided
at known |locations wth respect to a pattern of contact pads whi th-0&.3a0P8b
provided on the integrated circuit package. As in the previous enbodi nent,
use of the wetting nedia is advantageous i.é;. that 1) surface tension of the
heated 5 wetting nedia helps to center the alignnent bullets on the

al i gnnent pads | ot i j 0 seat
t he al i gnnment p%gr(r%%%'stgﬁ n}&ﬁiﬁég{lﬁgﬂ%&ﬁ%ﬁé %gg%g?gﬁ%g@gla:ﬁgﬁ%@g?g E‘e%lﬁ)v\nt/esen t he
al i gnment  bul hwithsreapectithe paiterarol cohtadpaastwipiedss asp grbeideticrethae
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preferred enboliggated grcyihkackagentAs i tepreviqusambedimemy, ¥R obEA ngs in

which: 15 FIG | : - Vi f i t [ '
package; FIG W}Z:ﬁ!r? 'Z]eg(%i[o!_ts %%fv%@fag%eo‘é% 'ééﬁ\%\ﬁ @\A?%Fécteﬁ%ﬁg{oé &ﬁhgrﬁeégécgt ed
circuit packagettirg fred hélps i@ kanteritaafifningdt blifets b thieedighhsht PadieUd
package, wherein the package has been nounted to a printed circuit board

via a socket; 20theveettingiastian of drangdiing meska belpsitorssiat thealignmenie
apparatus illustrate FI.G 3

ted i . Fl | S, 1| ' f ' t ed
circuit packag®® ?Pg':tﬁﬁ aggnrrgaqt@ﬁ%n? r@g%gﬁg%&e&%"éﬁge@eg &%ﬁﬁ%erﬂ{@?ged
| [ f f ' ' G FIG 7 i
P ol evat onal Puietdnnd i ARLAFLT AAct padtind| ererdre b riziffainkd, >
mechani sm
10

Brief Description of the Drawings

Hiustrative and presently preferred embodiments of the invention are
ilustrated in the drawings in which:
15 FIG. 1 is a top perspective view of an integrated circuit package;
FIG. 2 is a bottom perspective view of the FiG. 1 integrated circuit
package;
FIG. 3 is a plan view of the FIG. 1 integrated circuit package, wherein
the package has been mounted to a printed circuit board via a socket;
20 FIG. 4 is an enlarged cross-sectional view 6f the apparatus illustrated
in FIG. 3;
FIG. 5 is a plan view of an integrated circuit package comprising an
alignment mechanism;
FiG. 6 is an enlarged plan view of four of the contact pads illustrated
25 in FIG. 5;
FIG. 7 is an elevational view of a first embodiment of the FIG. 5
alignment mechanism;
FIG. 8 is an elevational view of a second embodiment of the FIG. 5
alignment mechanism;

30 -~ FIGS. %a) & 9(b) are cross-sectional views showing how the FIG. 8




FIG 8'is an elevational view of a second enbodi nent of the FIG 5 _

al i gnment nmechanism 30 FIGS. 9(a) & 9(b) are cross-sectional views show ng
how the FIG 8 15.06. 2005 -7 alignment nmechani sm nmay be used tolai?gn2068
FIG 4 integrated circuit package within a socket; FIG 10is a
perspective view of an annular ring shaped alignment pad which may form
part of the FIG 5 alignnment nmechani sm 5f|'—‘ GS. 11(a)5& 11(b) a[e han

el evati onal vi ' 1 GRRSN BER : ani sm
FlG 12 Te o oragoriord Ry e sel tp aipfe FIE TR g e
mechani sm may kckage withirabispekehe FIG 5 i ntegrat ed circuit package within
a socket; 10 FIG 1?%35 %n el vational view of an alignnent bullet which may
form part of the FIFES- 8045 @pprapectvscyiawiafan gnntianing shaped pdgamesh pad

vi ew show ng t ha.: a';_:lfa [ et C he FIG 10

al i gnnent pgd; vngéjqu] 5@ é%?@%o@?—ég%l{qn%%& '@ggk}é@ﬁ i ng how an _

el ongat ed &rersion  HIGSL 110w &HEb)Carsldl@nRinial VielWsedf MBYrdPEMBdaMEs & thgn
the FIG 4 integrated circuit package within a socket. Description of the

Preferred EnbodilGeb@ligpment meahegismtied circuit pa(r:]kage &00 iioge_ner alhly t
il ted in FIGS & .2. B of exanple, t acka IS shown to
Ibe ;Sf:(ra?aﬁi cI Inand gﬂ(é IF%FSr ﬁfr‘%/%ﬁ_\i\%t’oﬁé’&@ esqca’l”!’ﬁﬁ'lf&‘uﬂ?%gf%{ Thakemment |
q : . _ a
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variety of integrated 25 Circulit packages, pac

packages, et catseckst;
10 FIG. 13 is an elvational view of an alignment bullet which may form
part of the FIG. 5 alignment mechanism;
FIG. 14 is an elevational view showing the FIG. 13 alignment bullet
attached to the FIG. 10 alignment pad; and
FIG. 15 is a cross-sectional view showing how an elongated version
15 of the FIG. 8 alignment bullet may be used to align the FIG. 4 integrated

circuit package within a socket.

Description of the Preferred Embodiment

20
An integrated circuit package 100 is generally illustrated in FIGS. 1 &

2. By way of example, the package 100 is shown to be a ceramic land grid
array (CLGA) package (although the alignment methods and apparatus
disclosed herein may be used in conjunction with a variety of integrated

25 circuit packages, such as other LGA packages, BGA packages, et cetera).
The CLGA package 100 comprises a ceramic base 102 and a lid 104. An
integrated circuit is mounted to the top surface of the ceramic base 102,
beneath the lid 104. The integrated circuit is then connected to contacts
which terminate in a contact pad pattern which is applied to (e.g., screened)

30 onto the bottom surface of the ceramic base 102 (FIG. 2). Each contact pad




The CLGA package 100 conprises a ceram c base 102 and a |lid 104. An
integrated circuit is nmounted to the top surface of the ceram c base 102,
beneath the lid 104. The integrated circuit is then connected to tBbnd&ckgo5
which termnate in a contact pad pattern which is applied to (e.g.

screened) 30 onto the bottom surface of the ceram c base 102 (FIG 2). Each
contact pad 15.06. 2005 -8 106, 108 may be3fornmed of gold, or any other

[ ' ich, wi.l | ' ffici ' | . t.act .
botanen the T niDEr R B! pEipimad bR URRE of Ahkb ST oril G sl Es i
interface to whigildé buifRidiUE&tSS- corfadiifeBvedndnhd intbhRusd e Rpgkags 100 of
FIGS. 1 &2 is shown 5 nmounted in an el astoner button socket 300. A socket

300 which is sadjacant electidadimedthamcal mieHESe tSwhich it s evradcidd.e from Thomas

& Betts Corporation o nmphi s, Tennessee. The socket 300 conprises a
plurality of elast o%&legﬁﬁﬁbﬁs"h@é?@m?@g@m@ of BHzR. b if PWhakes

Each but 1 on 4030URIEF Toad pteiaEE AR BEEker doo. A kclicel 260 i BRI

silver. The soisethof ihFIGEES &usid dvailabledfornEhdiagk 8dRetEs COMfGEtiomas.
106, 108 with respect to the socket's elastomer buttons 402, 404 by using

a plurality ofMepmhig Tennessse2, Thessuckes 360 Qwﬂp!ﬂsﬁ%@pltyaﬁq@élelaatmeuredt of
each edge of th ac e, e . .102. | ackage's edges, are true, and i

The odage of RS agn BARS 4) g ot wBicBaR RIS BBl it X Frutdspbeitao0
bear a precis tH ' \ C a ' r

cont act " pads ToLTAGIRNS06 18 bikhe CEBAChadKade FAP PRl ELROR U0

al i gn t H&) paclkmgeegnatedtveitit apaddutiDée m&ialeueh dhsihverc Tek' socké30mRET

buttons 402, 404 as the package 100 as inserted into the socket 300. 20
The socket 306egignasdordlian ke Rarkagdss sadacipadsl 06 pHG with resrReci to $hg t abl e

mounting pins BlgerSdhsBmat BelofEa0S; a0¥8) Jshiy 5Pk 3 A phig clips 302,

304, 306, 308 to apply equal pressure to each edge of the package's base
102. If a package’s edges are true, and if the edges of each package 100

15 which may be inserted into the socket 300 bear a precise relationship with
respect to the package’s pattern of contact pads 106, 108, then the spring
clips 302-308 shouid adequately align the package’s contact pads 106, 108
over the socket's elastomer buttons 402, 404 as the package 100 as
inserted into the socket 300. ;

20 The socket 3007 may be mounted to a printed circuit board 310 via
suitable mounting pins 312, 314 or other means. When the socket 300 is
mounted to a printed circuit board 310, the same elastomer buttons 402, 404
which make contact with the contact pads 108, 108 of a package 100 make
contact with corresponding contact pads on the printed circuit board 310.

25 Signal flow between an integrated circuit mounted within the package 100,
and an interface external to the package 100 (e.g., one coupled to the
printed circuit board 310), is therefore possible.

Although sockets such as that which is illustrated in FIGS. 3 & 4
provide an advantageous means for mounting CLGA packages 100 to

30 printed circuit boards 310, problems pertaining to alignment of a CLGA




nmounted to a printed circuit board 310, the sane el astoner buttons 402, 404
whi ch make contact with the contact pads 106, 108 of a package 100 make
contact with correspondi ng contact pads on the printed circuit boabd081@005
25 Signal flow between an integrated circuit mounted within the package
100, and an interface external to the package 100 (e.g., one coupled to
the printed circuit board 310), is theref6fe possible. A though sockets

such as that | IS 4 ; ' I : | ageous
reans for mountiaa e JITATERER F fbiePSnptu cbroll WHIE lRZRANIT
probl ems per t aigaintgbute talalignment priblemELad afe pAficulPRmotaBlePdkadael00

within such a socket 300 still persist. Wiile many factors contribute to

al i gnment pr oblesiges afgoChid parkageul U ake neftalweays tﬂ&(@m:tims ggely O}‘ a |
CLGA Kk 1 t.al t .sonetinmes nere caus owe
mmnat aet ur g E60ar s 8 BB Fari8ytRE Wbt fie 8353 660 UePhor
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108 Thie S 5 pBEekage 10010 hortihigs beafa ShexisB IEIERARSTp 1F 2 COCK PR

typi cal | y fornmedntact patsildg, 108 Tbis ia pcaese the eeranid bdwen102 of arPLGA at a
h cure ing the firing process, the base 102

Plsggutajegg'? r? fnurEEP gﬂé&@bdﬁy&!ﬁ%?ﬁémﬁbv%ﬁm it fipen g gieen sheeband 9 ng out
, d : : ' .aSi nce
20ty basea aldhg IR DRGSR tefpeRBiitd o FERIEL S M FhPhelfiG pB8ES e

difficult to dessgnoz isealject B0hrikahetvitith eanhreailt irfY phe KadeMpackage 100
will fit into it the same way. A second problemwhich contributes to the

m sal i gnit@nt  obeepraingoutiE seeke gid12Gheibasent G2 badkgtskeo@d, sutveatortwavy
contact b 10fod Sl el EosdiB i B, SR BRSANFR Bk e
exenpl ary contigefiffieai t B8SigRSsocket 300 such that each and every CLGA package
100 will fit into it the same way.
| A second problem which contributes to the misalignment of a CLGA
15 package 100 within a socket 300 is that the contact pads 106, 108 which are
applied to a CLGA package 100 are migrating towards smaller sizes and
finer pitches. See, for example, the exemplary contact pad spacings
illustrated in FIG. 6, wherein the center-to-center spacing 600 of contact
pads is 1000 microns (um), the diameter 602 of each contact pad 106 is
20 700um, and the spacing 604 between each contact pad is only 300um. f a
" button 402 of an elastomer button socket 300 is designed to contact as large
a portion of a package’s contact pad 106 as possible (e.g., to ensure good
electrical contact), then a mere 300um shift in the alignment of a package
100 will result in a short between two of a package’s contact pads. Typically,'
25 an alignment error of 100pum, £ 50-75um, is the maximum aii'gnment error
tolerated in an environment such as that illustrated in FIG. 3. As a result, the
tolerance for error as a package 100 is aligned with its environment (e.g., a
socket 300) is decreasing. Given that there is a limit to how precisely a
package's edges may be formed, and given the constant push to decrease
30 the dimensions 600-604 shown in FIG. 6, the adequacy of the alignment



iltustrated in FIG 6, wherein the center-to-center spacing 600 of contact
pads is 1000 m crons (pm, the dianeter 602 of each contact pad 106 is 20
700pm and the spacing 604 between each contact pad is only 300pnl5}f6a2005
button 402 of an el astonmer button socket 300 is designed to contact as

| arge a portion of a package's contact pac O1_06 as possible (e.g., to
ensure good electrical contact), then a nere 300pmshift in the alignnent

of a package 1Q8auk filustrafet in FIG. 3 §ROthe RELREEDSs SipP3PABHAPR SuISRANt act
pads. Typically, 25 an alignnent ergor o? 100pm IBr‘é}g; 7§pm®?s tﬂe (?rgxi gum
al i gnnent errorbeit@barzassédi n an environnent such as that illustrated in

FIG 3. As a result, the tolerance_ for error as a @gackage 100 is aligned
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t herefore needed. Such an al i gnnment anismis strate
The al i gnment aligriraenspado600] 52 (at leastten, ahd prbfegabiv thropddhid@Dare 502 (at
| east t V\@ and preferably thr eeb whi ch are 10 ap&iia ed to a package 100 at
known | 088t i ondPpliedyto a packagsdPa at knpwnrlesalions (., aheoparRgih Eespect & n
of contact pa e I t ' nt 5Q0 [
applied to t hgﬁs?;&rr% kg 39%88 a%gﬁ%fg' qfﬁcgr%%%ttp%?jﬁafoq@g%t a%ﬁeP&géysﬂfo%[?gqﬁﬁgmeThe
al i gnment padsp&H50008026e: appliedtcether sHhy sapBbs od the éaattbm BR&dRaet 100 at
the sane tinme that the gat tern of contact pads 106, 10
' pads 106, 108. The alignment pads 500, 502 are aiso preferably applied to
the package 100 at the same time that the pattern of contact pads 106, 108

15 is applied to the package 100. In this manner, their locations with respect to
the package’s contact pads 106, 108 can be more precisely controlied. For
example, the alignment pads 500, 502 may be applied at the same time that
the contact pads 106, 108 are applied, by means of a silk screening,
stenciling, or plating operation.

20 Each of the FIG. 5 alignment pads 500, 502 may be used as a means
for attaching (e.g., soldering) an alignment member to an integrated circuit
package, as illustrated in FIGS. 7, 8, 11 & 14. A more detailed discussion of
the means by which an alignment member may be attached fo an alignment
pad is found below. However, this discussion is preceded by a discussion of

25 the types of alignment members which may be attached to an alignment pad.

In FIG. 7, an alignment ball 700 is attached to an alignment pad 500.
The height of the ball 700 is preferably greater than the distance by which
the elastomer buttons 402, 404 protrude above the floor of the socket 300.
In this manner, the alignment ball 700 will protrude through a corresponding

30 hole in a socket 300 prior to when a package’s contact pads 106, 108 make




15-is applied to the package 100. In this manner, their locations with
respect to the package's contact pads 106, 108 can be nore precisely
controlled. For exanple, the alignnment pads 500, 502 nay be applled0at2068
sane time that the contact pads 106, 108 are applied, by neans of a silk
screening, stenciling, or plating operation, 20 Each of the FIG 5

al i gnnent pads 500, 502 may be used as a ﬁéahs for attaching (e.g.,

sol dering) an abhepiwih tHBEReketLeRBtdAECHIRIRI46S roM {
illustrated in FIGS. 7I 8, 11'?& 12, Adrqmre et ai?e’dﬁcﬁ'sgﬁ%ﬁ%@g@?ﬁaﬁ]ga”

means by whi ch 780 islesgrimantthereistencerby whictathcaelbetbrbier buttcrls 40mei04 pad i s
found bel ow. However, this discussion is preceded by a discussion of 25 the

types of ali gnREifUGRARRYSthRSWIRGRRS the seckealchde theh anpagkagierfeeentaaidpads n
FIG 7, an ali i .aC t o i t..pa 0,~,The
hei ght of the %Q?ﬁ*‘%@ﬁ‘! 'Ls“agrggctoé‘?%‘glk@ﬁ]g&‘ggﬁo&%eﬁﬁEﬂgﬁtﬁi‘ggﬁ&f‘gﬂgéagy”'%ipé't‘?"
the el astener wpiceie AihmdRbirnebadRegahou e tesbtiearsoef [ fifs haplkehs300.
In this nmanner, the alignnment ball 700 will protrude through a

correspondi ng tem ¢wneression vt fexiorof the sockat's alastomentadticansel(2, dddt act

pads 106, 108 nake 15 06t 2005 -1‘]1 co tacth W th the,éocket' s el astonmer
but tons 402, 4% NGt IRE thefmi Prgpeiy doalian thefsplyas Wit &he RARKAIRS di st ance
by which the e -0f the
Socket 300, t naMBCTNO0 U, ietortih, RE Pt LR Kot PenE Al 160:¢ i
the socket's edursithathalior more of@ze baDF0prprofrules thripughithe sabkgBENpriof t he

package 100 in the socket 300, |f this haBBens,, t hen conpressi on and
flexion Y thdodBepackages sontan Pagsthlend Odapaking sontagt with the sasket'dem t o

D SPerY,£o2, BERETARS e Aok o RIS A G RAGh RE VT, v
of the ball 7%'8%91 priste thelpaitebgbReontsdt Paddom 109 mhRingCedritscPagiage’ s
contact pads 106, 108 maki ng contact with the socket's
the socket’s elastomer buttons 402, 404. For purposes of the socket 300
illustrated in FIGS. 3 & 4, the diameter D of an alignment ball may be, for
15 example, 88%um. The diameter of an alignment pad 500 is preferably
smaller than the diameter of an alignment ball 700 which is attached to it. In
this manner, the alignment pad 500 (in combination with a wetting media)
¢an aid in centering the alignment balt 700.
Since an alignment ball 700 has a diameter D which is equal to its
20 height H, the distance by which it can protrude through a socket 300 is
limited by the surface area of an integrated circuit package 100 which is
provided forit. If greater protrusion through a socket 300 is needed for
alignment purposes, an alignment bullet 800 as illustrated in FIG. 8 may be
attached to an alignment pad 500. The alignment bullet 800 is
25 adyantageous in that a greater bullet height H may be achieved with a
smaller bullet diameter “d". As will be understood by those of ordinary skill in
the art, the shape of a bullet 800 may vary depending on the particular
application in which it is used. Thus, the shape of the alignment bullet 800
'portrayed in FIG. 8 is merely exemplary.
30 FIGS. 9(a) & 9(b) illustrate the insertion of an integrated circuit




el astonmer buttons 402, 404. In this nanner, a package 100 will be "fully
aligned" prior to the package's contact pads 106, 108 making contact with .
t he socket's el astoner buttons 402, 404. For purposes of the sockkd. B®0O2005
illustrated in FIGS. 3 & 4, the dianeter D of an alignment ball may be, for
15 exanple, 889pm The dianeter of an alignment pad 500 is preferably _
smal l er than the dianmeter of an alignment bed 700 which is attached to it.

! er . 790 whi ch. 1o ene
0 AT TN s AONENLcRRE 500 (il GOIOA B LRRMS cathing
bal | 700 has a gckagberoDiuttrabdiig FrOBab(4)% ots) ha’%??nﬁﬂig@hgﬁt PHW&SB tance

by which it can protrude through a socket ‘300 1I's e surtface
area of an i nt égeanted therato, angtteksarket B00vihiocwhich thpoackded 100ris insertdd

' k 300 i ded f | i t r poses,
2neal ot bk O T oriPel e et o e
Greater bol et oSt (el Rirciit pBkad i pbTn & AT WRRRA InaRatidd e
"d". As will belipsnBeps30800f thy sotkeL30d havdighessly slighéd tHe phfitagd 100 Wi

shape of a bullet 800 may vary depending on the particular appli cation in
which it is us&pperhinthe seckshsbagomenduiongpontatts HO2, ¢048D0t wheraim #yed i n

' 9 9(b) ,i.llustrate the i rtion
of a1 1t egr at BHORATED aRbrmefEo il a00hadyet olaHit in 15 ShhesPandibeide sho.

h : . | o ; S,
0a) & 0(b) hanroudkee 8000 B ot stidhls imRARKARSI A Hrcr aieBkefbd R o

~ 300 i nt ot@hi chpesitiopsdieagio the package'saiigathertduliat 0O Badfilly eshtelen gsn for

' he al i t bullet 800. FIG 9(a) 5 shows the integrated
gffgﬁf : ”84@@&%&”&?@@ olerinitha saﬁwqp.ﬁaé thp PRRkROR 10Pds guegdmmfitst he

socket 300 havig, G@RsiVFIR]. ' RaFD #5oaasK ARIEO9MY Adke that the height of the

alignment bullet 800 allows it to seat in its corresponding socket hole prior to

when the package’s contact pads 106, 108 make contact with the socket's
15 elastomer button contacts 402, 404. As a result, compression of the socket's
elastomer button contacts 402, 404 does not begin until the package 100 is
precisely aligned. However, in some cases, the height of the alignment
bullet 800 may be less than the distance by which the elastomer button
contacts 402, 404 extend from the floor of the socket 300. For example, if
20 the elastomer button contacts 402, 404 are strong enough to realign under
some amount of compression {or if the socket's contacts are of some other
form which enables them to realign under compression - e.g., spring biased
contacts), then the height H of the bullet 800 may be less than the distance
_ by which the elastomer button contacts 402, 404 extend from the floor of the
25 - socket 300.

Although alignment balls have been made of solder in the past, a
problem with solder balls is that they are subject to deformation. Often
solder balls are deformed during test and/or shipping of an integrated circuit.
As a result, they do not adequately serve to align an integrated circuit

30 package 100 when the package 100 is inserted into its end-use environment.




‘respect to the socket's el astoner button contacts 402, 404, but wherein the
package's alignnment bullet 800 has yet to seat in its corresponding hole in
t he socket 300. FIG 9(b) shows the integrated circuit package 1005i®6a2105
position wherein the package's alignnment bullet 800 has fully seated in its
corresponding hole in the socket 300. As the package 100 is noved fromits

positions in FIG 9(a) to its position in-f8G 9(b), note that the hei ght

ol ¢ prior o TaHERIRE JABR G Bl estbrhSils the Mt bbb
the socket's laitgtmsd RBR MYhiRAt ?Qatﬁ)@)t, hedfidg of e soﬁﬁei‘géﬁ%’tg cause

conpression of the socket's™ elastoner button” contacts oes not
begi n until thés palldesgesd Otatiadter pttachsehy, the isgiteet batdaredy takies thof@nEases,

t he hei ght of the alignne ul l et 800 may be less than the di stance by
whi ch the el as®GRET Poﬁfﬁ@cgﬁﬂ'd@'@t@md@w@x@féha soldgh luR® MBgor of t he

5 ' (£ 2~A04
e arsn PPy b e LA, M AR B e of o

socket's cont afitsirated inFiSENT LBhae théRitrectdtaBRabBhaedidienard ms@rign
under conpression - ring biased contacts), then the height H of

e.g., S
the bul | et SOCBHWS’O@iCﬁGIS@GF%ﬁtGBhQF doppemend apg hatd ehougle teresistorer but t on

contacts 402, 4 extend from,the or of the, kK 25 socket 300. Although
al i gnnent bal | eqﬂ" L% A RAAgE 14 galignadmith aa intertace 308u1 em wi t h

Sol der 'bal 15 15 hafnd BdhrAef HuBiS 70, 6O YERLIAN EIE sspller bal | s

are defornmed during test and/or shipping of an 1 ntegrat circul

resul t, tthey ddtanbed dolequaligeimerderade50® usinggnwattingnneda7e2, 802.cvhé 30
package 100 when. .t he ckage 100 is inserted into its end-use environnment.
15. 06. 2005 Wei@ngcm%ﬁ rfeay be. ffexapmlera paste salder fi.eprafliges t he neans

gé ‘(’j‘g'r CBaIt lhe ¢ @ﬂétein%t%cg%é@%?f%ﬁg m?e@tir?d h%’éﬁ%egbz ICr)r‘?aﬁjy 8 %’eprc])gﬁctecii Bﬂ tl% the
alignment pad 500 and then heated to a liquid state. When heated, surface
tension of the liquified wetting media 802 causes an alighment member 700,

15 800 placed in contact therewith fo float. if the alignment pad 500 is of a

sufficiently small size (and preferably smaller in diameter than the alignment
member 700, 800), then the surface tension of the wetting media 802 not
only causes the alignment member 700, 800 to float, but also causes the
alignment member 700, 800 to center over the alignment pad 500.

20 Assuming that the alignment member 700, 800 is solderable, the wetting
action of the wetting media 802 then pulls the alignment member 700, 800
down into a seated and centered position on the alignment pad 500. As the
wetting media 802 is cooled, the wetting media 802 bonds the centered
alignment member 700, 800 to the alignment pad 500. In this manner,

25 precise alignment betWeen the alignment members 700, 800 and the pattern
of contact pads 1086, 108 may therefore be maintained. a

Using methods similar to those which are used to apply contact and
alignment pads 1086, 108, 500, 502 to a package 100, a wetting media 802
may be deposited on the alignment pads 500, 502 of a package 100 by

30 - means of a silk screening or stenéiling operation. A wetting media 802 may




its collapse so that after attachnent, the solder ball largely takes the
formof a solder lunp. The final height and diameter of the solder |unp
may 5 therefore only be "approxi matel y" known. The alignnment nenb&bs0800005
800 illustrated in FIGS. 7 & 8 are therefore preferably forned of a hard
material such as nickel-plated steel or copper, and are hard enough to
resist deformation as a package 100 is altgtted with an interface 300. The
,hlustrate 10 attached to

al i gnnment nenbe 00, 80 in FIGS..7 & 8 are,.

an al i gnment pa%g%és qeposged %’f‘??%Oﬂéﬁf‘]?&“%?'s%%mgr?@w%?m rédi a 802
may be, for examphsute”cOAFdiREHPRE)(i. €., a flux inpregnated solder). The
wetting nmedia 802 may be deposited on the alignnent pad 500 and then
heated to a |iquid Siaes.a WatlingimediedB0Xisrdamied toeheiemtirat of e dlignundmted
wetting nedia 80§§ uses ag, al i gnnment nepber 700, 15 800 pl aced in contact
therewi th to fIP§8500:ithe pads dighieter ispiafesably b snaller them thaticfihey smal |

[ d f ek ' | _ | 700 |
500), ther 1 he Shaftnerk Fedfor sdb S Gy haidle <t 409BREte = BRPY Honflin
the alignnment garfhes idi0Be HRAnant MharBber B00. ah H9s CRMTRS, tHaBsurfd deoBrRNbE

menber 700, 800 to center over the alignnment ﬁgd 500. 20 Assum ng that the
al i gnnent nenbe wetlinswedias8Ed wilbpahids atsmallestarea gveawhiahrthefalignenewit t i ng
medi a 802 then_pulls al i gnnent nber 700, 80 into a seated and
cent ered posi t M5 %‘E@“}jﬂlﬁ@ﬂﬁ?ﬁd g{j?da’e\‘ﬂﬁne%m? engld MY BeRiPEe 802 i s

cool ed, the webtd-nENBEHRIEDSvECHN SIiLRS I LRI +HEBW 700, 800
to the ali gnrre‘trjlt padySOO. rI n 'E/hi S nﬁ%ne??‘g%apﬁ@cﬁ)@%ﬁgl | gnrr%nt g{n\%een t he
al i gnment 0 nenbastion7efthe8@éiting dnedia 02 pulsnthediignomdrachembes 8006ntclH8 My

t herefore be nuai ntgi ned, Using nethods simlar to those which are used to
appl y contact £gfied Roshionen thellgnoent pasB, 500, 502 to a package 100, a

ot L E T S
wetting nmedi a @iP50Rythe alignment pad 502 may be shaped as an annular ring (FIG. 10).
The outside diameter of the pad 502 may be, for example, 600um, and the
15 height of the pad 502 may be, for example, 12um.
in FIG. 11(a), an annular ring shaped alignment pad 502 is shown
with a wetting media 1102 deposited thereon. An alignment ball 1100 is
suspended above the alignment pad 502, but is not yet attached thereto.
Aiter the wetting media 1102 is heated and the alignment ball 1100 is placed
20 in contact with same, the surface tension and wetting action of the wetting
media 1102, in combination with the annular ring shape of the alignment pad
502, cause the alignment ball 1100 to center on the alignment pad 502.
Assuming that the alignment ball 1100 and alignment pad 502 are
solderable, and that the wetting media 1102 comprises solder, then the
_25 alignment ball 1100 will bond to the alignment pad 502 as the wetting media
1102 cools, as shown in FIG. 11(b). An integrated circuit package 100 with
attached alignment ball 1100 is shown aligned and seated within an
elastomer button socket 300 in FIG. 12.
So that an alignment bullet 1300 may easily be centered on an

30 annular ring shaped alignment pad 502, the alignment bullet 1300 may be



15. 06.2005 -14 also be deposited by means of automatic di spensing

equi prent (e.g., a conputer controlled syringe). Wen a wetting media 802
is applied to the entirety of an alignnment pad 500, the pad' s di abebér2085
preferably 1) smaller than that of the { 5 alignment nenber 800, and 2)
only large enough to provide a good bondiqg surface for the alignnment
nmenber 800. In this manner, the surface ard&of the wetting nmedia 802 wll

. _ ' e : y
Phe al tonment. Aniard RSl R bl D0ZphBPEaM el a5l dve Mnets? it
pad 500 prior taissbefsd {EoNRl b thakDirRChRIR Ahmidhe ok 'aﬂau%'?%'ngt&%ég%“' I's

the alignment nenber 800 into a seated position on the alignme To
further aid inatigmmnent pgd &02athegriirerraiseeihdisc 1802 may protaidegnimethie hqdadn 502,

| . haled
out st de ci amt B BISTREToRal 563 WHe 06,2 Bt npeb 1 Sdobyirceanihe 15
eI orgy"e) Bghimaft BBy s0S (@M 14X R BloshPRi8 dibiheld Brifd takegi@nnat &

ri ng shaped al 1 ghnent pad IS shHown " W't posited

thereon. An al ig0@nmto thalihsidié Marmetervfsne eaediarbipyes i) thahiods Prodisegdng02,
but is not yet attached thereto. After the wetting nmedia 1102 is heated
and the al i gnn@ignraent bulledd 308 will kecgnteredron the alignmentipassifi®. t he surface

the annutar 1y taRERge,fMelentl gl Rine Fapse ahine BissIHegoac% bai |
1100 to cent ergntHdipnat Bgﬂ%ﬁrﬁftﬁé%nﬂﬁ%r ﬁn@%ﬁ%@%gtt@%ﬁﬁgbr&s%émﬂ@m bal |

1100 -and alignnment pad 5 are solderable,” and t wetting dia 1102
conpri sed) sol deomenteas the aldnrabngoultit! 308l deatd Aelfin an madiad¢eo®300e In the

[ d 502 t wettin dia 1102 cools, as showmn in FIG 11(b).
ilnl ?ﬂ[fgﬁ aItO 2d C@ﬁﬁ&?f?qn f@"@%ﬂi b}%@ﬁ,ﬁpq, precise centering is best achieved with the (k)

aid of a heated wetting media 1400, and with a raised disc 1302 having
rounded edges.

An integrated circuit package 100 with an alignment mechanism as

15 shown in FIG. 14 will align and seat within a socket 300 as iliustrated in
FIGS. 9(a) & 9(b). '

't has been mentioned that an alignment bullet 1300 may achieve
greater heights without an increase diameter. In FIG. 15, there is shown an
alignment bullet 1500 which is long enough to align an integrated circuit

20 package 100 with two interfaces (i.e., a socket 300 and a printed circuit
board 310).
| While the above description has focused, by way of example, on the
alignment of integrated circuit packages 100 within an elastomer button
socket 300, the above methods and apparatus may be used to align various

25 types of integrated circuit packages with various types of interfaces. As
already mentioned, another type of integrated circuit package which can
benefit from the disclosed methods and apparatus is the ball grid array
package. Other types of interfaces with which a package 100 may need to
be aligned include printed circuit boards 310, test sockets, and other

30 interfaces.




attached alignnment ball 1100 is shown aligned and seated within an

el astoner button socket 300 in FIG 12. So that an-alignnment bullet 1300
may easily be centered on an 30 annul ar ring shaped alignment padl5006. 26@5
alignment bullet 1300 may be 15.06. 2005 -15 provided with a raised disc
1302 on one end (FIG 13). If the dianeter of the raised disc 1302 is |ess
than the inside dianmeter of the annul ar rrﬁg“shaped al i gnnent pad 502,

then the raised dis .30, - ar i 0. ~aglignnment pad
502 uhon {he.al i gnmdVieEil TR PERsrkdr e e ahhead soz
(FIG 14). Thejmslensen hube tdcarkiseribel it detdighaesh, ¢ 8% bb3Wddrsidod thBethe
i nside dianeter of the annular ring 502, the nore precisely the alignnent

bul I et 1300 wi inveptive conespds may baothemismuatioysiy ebttndied-ant enployed, and
substantial equality in the di aneters of .th ai sed_di 1302, and the

i nner portion tE‘F%aBB%“ufﬂ%q cllfam% af)%ﬂﬁ@‘f’%%?q be F@?é%é’?‘fg‘i’%sﬂﬁh nonent s
as the al kgnmeptn l.e i il n interface 300. In the case
of an alignnen?QQéﬂqngiéﬁs Ogmgﬁﬁgﬁégyggang?ﬁg'is best achieved with the
aid of a heated wetting nedia 1400, and with a raised disc 1302 having
rounded edges. An integrated circuit package 100 with an alignnent
mechanismas 15 shown in FIG 14 will align and seat within a socket 300
as illustrated in FIGS. 9(a) & 9(b). It has been nentioned that an

al i gnment bullet 1300 may achi eve greater heights w thout an increase
dianmeter. In FIG 15, there is shown an alignnment bullet 1500 which is

| ong enough to align an integrated circuit 20 package 100 with two
interfaces (i.e., a socket 300 and a printed circuit board 310). Wile the
above description has focused, by way of exanple, on the '




alignment of integrated circuit packages 100 within an el astoner button
socket . 300, the above nethods and apparatus may be used to align various 25
types of integrated circuit packages with various types of interfhte86.2805
al ready nentioned, another type of integrated circuit package which can
benefit fromthe disclosed nethods and-a@&pparatus is the ball grid array
package. O her types of interfaces with which a package 100 may need to be
aligned include printed circuit boards 310, test sockets, and other 30

interfaces. (15. 08 A ile illustrative and presently preferred
enbodi nent s of‘n'fejum2 |nng%$§¥hhave been described in detail herein, it is

to be understood that the inventive concepts nmay be otherw se variously
enbodi ed and enpl OYQﬂ,mté’gﬁﬂed Sifeait pdcRae DR REABHsHGAI NS are i ntended to be

construed to include, suc varj atians the prior art.
15.06.2005 17 5 WHAT IS @Eﬁ (§0ptact b3ds (i?:scqﬁ‘{)éaﬁ"ﬁ?{? Ff Lﬂ¥ ®package
(100), conprising: a) a pedagratedeirodit olkegecct pads (106, 108) applied to a

surface of jghe integgrat squﬁab&%ﬁéﬁnu@a.%%aspedJa@gnh%nppaay{shﬁ)rapsﬁed@&nul ar ring
shaped al i gnnent pads ( sald surface at. known | ocations

) a
with respect to said pat F@% '%Featé‘ﬂﬁ“t’“aj[%‘t‘at'ﬂ?d@"’ resrect (0 said natieiBat of al i gnnent
ball s attached to sai d nueitet paail; smdnul ar  ring shaped alignnment pads. 15 2.

An integrated ci rcui:)t paQK@Q@er%ﬁQ@hmerﬁBﬁ@%ﬁ%@cﬂfo said number of annular
ring shaped alignment pads.
15
- 2. An integrated circuit package (100}, comprising:
) a) a pattern of contact pads (106, 108) applied fo a surface of the
integrated circuit package;
b) a number of annuiar ring shaped alignment pads applied to said
20 surface at known locations with respect to said pattern of contact
pads; and
c) a number of alighment bullets (800) attached to said number of
annular ring shaped alighment pads.

25 3 An integrated circuit package as in claim 1, wherein at least one of said
number of alignment balls is hard enough to resist deformation as said
integrated circuit package is aligned with an interface.

i 4, “An integrated circuit package as in claim 1, wherein diameters of said
. ) 30 number of annular ring shaped alignment pads are smaller than diameters

of said number of alignment balls.

5. An integrated circuit package as in claim 1, further comprising a wetting
media that attaches said number of alignment balls to said number of

35 annular ring shaped alignment pads.

6. An integrated circuit package as in claim 1, wherein said pattern of contact |
pads forms a land grid array, wherein said number of annular ring shaped
atignment pads is three, and wherein said alignment balls are hard enough

40 to resist deformation as said integrated circuit package is aligned with an
interface; said integrated circuit package further comprising a wetting
media that attaches said number of alignment balls {o said number of

annular ring shaped alignment pads.




a) a pattern of contact pads (106, 108) applied to a surface of the
integrated circuit package; b) a nunmber of annular ring shaped alignment
pads applied to said 20 surface at known | ocations with respect to-86id005
pattern of contact pads; and c) a nunber of alignnment bullets (800)
attached to said nunber of annular ringshaped alignnent pads. 25 3. An
integrated circuit package as in claiml1l, wherein at |east one of said
nunber of alignnment balls is hard enough to resist deformation as said
integrated csircuit package is aligned with an interface. 4. An integrated
circuit package as in claiml, wherein diameters of said 30 nunmber of
annul ar ring shaped Pallhtggfﬁi@ﬁt‘?!f%d@d@g%agmﬂﬁ@ﬂ tiurther eerepreing povettipn saj d

nunber of alignment Ralal hat tackes shidtrRebat &diginidht blileRo® kaReuabed 6F cl aim 1,

further conprising a t hat attaches said nunber of alignnent
balls to said nunbera"%?arr'@%géﬁqﬁrﬁggl’m?qtﬁﬁdsshaped al i gnment pads. 6. An

integrated circuit package as in claiml1l, wherein said pattern of contact

pads forms @ | gnd grAh%t@grrétéa'c.mv}msgcﬁéga M &a,m%uﬁéremfsa.a@%@af cdbhtad shaped
alignment pads 1s three,” and wherein said gnmsnt balls are hard enough

40 to resist defor nﬁ?‘i'sof'ﬁmﬁsa @nd ariq ‘f‘ffaé!g‘f"%ﬁ“‘é'as% pPer o atRDEY BUESE| gned wit h
an interface; sai dthredt emaviedeitisaidualignpent kiadjets fane tHaet emgprtosemj a wetting

Enutar i g shaped aPTGUHLER Sl fleole YRR Daaalh g RaSih dn i e'grat ed
circuit package as F#d é %%Qfﬁ*ﬁﬁ? cirquil rrapiege dethet FaTRIiging aweting, rediadlfta t hat
attaches sakd nunbegttRhesdddidMiEbRl obalighRént bliRtsStai sdidHuriber ofGhnular ring

N shaped alignment pads.
;

9. An integrated circuit package as in claim 2, wherein at least one of said
number of alignment bullets has an end which is shaped to protrude into
20 one of said number of annular ring shaped alignment pads.

10. An integrated circuit package as in claim 10, wherein said end of said at
' least one alignment bullet comprises a raised disc.




annul ar ring shaped alignnent pads. 10 8. An integrated circuit package as
inclaim2, wherein said pattern of contact pads forns a |land grid array,
wherein said nunber of alignnent bullets is three, and wherein sabd06.2005
alignment bullets are hard enough to resist deformation as said integrated
circuit package is aligned with an interface; said integrated circuit
package further conprising a wetting mgdi-a that 15 attaches sai d nunber of
alignment bullets to said nunber of annular ring shaped alignnment pads. 9.
An integrated circuit package as in claim?2, wherein at |east one of said
nunber of alig 1rgnNd which is shaped to protrude into 20
one of said nu % e haped al i gnnment pads. 10. An integrated
circuit package as in claim210, wherein said end of said at |east one

al i gnnent bul | W&Pﬁﬂﬁﬁﬂ A IS INQBSTRUCHRAEDTHRUDIBCL OSURE
METHODS AND AP PERAN INERRISEAN | NTEGRATED CI RCUI T PACKAGE W TH AN

| NTERFACE An integrated circuit package (100) is provided with alignnment

pads (500, 502) which are solid or annular ring shaped. Alignment nmenbers
such as balls (700Anirdeyraed ptuitpackage 1003 pravidechwith ctigdment plaels

et Erne e o8, A RElof 4580 Rooshgise A bRmepSe P icn
| Spens hadas BANST7B00H S SIELR o 1300 Brggteed © b0t
5 pads via a wetting media (702, 802, 1102, 1302). When heated, the wetting
media serves to center and seat the alignment members on the alignment
pads. When cooled, the wetting media serves to bond the alignment

members to the alignment pads.

FIG. 9A




