- 15. 06. 2005 -1 METHODS AND APPARATUS FOR ALI GNI NG AN | NTEGRATED CIRCUI T
PACKAGE W TH AN ‘| NTERFACE Fi el d of the Invention The -i nvention peﬁ%mdgsidbS
aligning an integrated circuit package with an interface. Mre tUT
particularly, the invention pertains to nethods and apparatus which enabl e
an integrated circuit package to be ali-gned with an interface when 1) the
package's contacts do not provide a sufficient alignnment neans, and/or 2)
t he package's edges do not provide a sufficient alignnment neans (i.e.,
when the | ocations 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
achi eve better performance froman 15 integrated circuit. One way is to
reduce the inpedance of wire routes, thus enabling circuit signals to
propagate nore qui ckly. The inpedance of wire routes may be reduced, for
exanple, by mnimzing the heights of contacts which couple an integrated
‘circuit (1C) to its environnent (e.g., by nminimzing the heights of
contacts provided on an integrated circuit package). The 20 inpedance of

wWire routes may al so bepErOTS ANDHAPPARATUS FOR q@m”&A . 06. 2005
-2- | whi ch
cont hets on an 1 C ar NNIEORATE P?&%Pgﬂ?éég%?v\ﬂ@&ﬁﬁ AF pac

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. Integrated circuit packages which reduce the inpedance

of wire routes by mnimzing the heights of contacts and | engths of
p;a}kage si gnal ,

Field of the Invention

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 sufficient
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
routes 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




routes include the ball ‘grid array (BG) package, the sol der colum

i nterposer (SCI) package, and the land grid array (LGA) package. An. 2005
integrated circuit package which reduces the inpedance of wire roudtes by -
provi ding better insulation and/ or separation between package wire routes
and/ or package contacts is the ceram c packgge. Comon ceram c packages

I ncl ude the ceram ¢ BGA (CBGA} and the ceramic LGA (CLGA). Unlike a BGA or
SCl package, whPeRkage sigpalyauiss. sBreaasisigoalroptesaredthelieans byiwhibbar d, an

LGA package is L.cal { a printed circuit board by means of a
socket. Since t%%Hggﬁt%%ia@@%@%0&1%&%@0%{5@&5Io@ %frgegl;atetﬁjgggu:{ Paskag®.t h
the package's bybt anothsr vage rédudhaPRTIRLS ' | or
removed fromits socket w ?hmg relatively | ov?/g??lfsv@fet #d(;%gﬁ)s(ra@ .'%Rliﬁ?us, LGA
packages are wesuffigignt saparatiompptioransiation betiethpackdge wire abees 2 /or

circuit isglikely ,to be renoved and repl aced for purposes of upgrade,
t roubl esho%ti nd?a/qkéﬁﬁicro?{%{{g'cetera. LGA packages such as the CLGA package

A S0t hoi 1 st r engy nBtateb MeuRIREGEO MR REIAE 1B fancs ot Biisna
removed from soolesbyaimymizing thevhéighBbotetitadts! 2y lléhggl}béﬁ ﬁé%a@fgl éﬁ@ﬁ’é}lg t he

stress fractures and the |ike. One problemw th LGA p ages
subset of CLGAMOYgsirgedg thesbalhatid artayy(B&A) pididEgeythe soldal tgiunwi t h r espect

i gned by %Q@%@Siﬁ?gﬁ@iﬁ’%‘ggf&&%&iﬁ%ﬁé,g%é%xo&ﬂ%k%a@@%ﬁ%ﬁehs} " FIG
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ther eby ensur i prgviding better insulationaraf/ort sepdréfop Belwdgsn packadEMrenetieyyer
t he socket's own,contacts. Wyile many factors contribute to alignnment
probl ems, two HIHOr package golitpgis s thi ceransic packagee Gatgmenateramit GA package
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_ Unlike a BGA or SCI package, which is typicaliy soldered to a printed
15 circuit board, an LGA package is fypicaily 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,

| 3 troubleshooting, repair, et cetera.

" LGA 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 into and removed frofn 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
which they operate. Often, an LGA 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




ads. For exanple, consider an LGA contact pattern which is applied to a
(F:)eram' c packagrgne) base. The cerani c package base rmay be formed by [2406/Z006
froma green sheet and then firing it at a high tenperature so that it
cures. During the firing process, the base_#_s subj ect to shrinkage which
~can 10 result in 1) the base becom ng out of square, and 2) the base having

skewed, curved the soekot, BRg6Sy eRbiGeg uttthe cBAGRSE %bl‘@)\@ﬁﬁ%& sRly the

same way, it is difficult to design a socket such that eacl every LGA
package wi || ficenfaied over theesacket'swayn centaetsond probl em whi ch contri but es

cont act pads. ahi oh YEBBNY dacibes BRI DRt RxgGEmeTY TSBLEMHGWerEe| er . and
are achi eving ﬁaﬁid&%rlgmdtﬁﬂe. ﬁﬁkéi‘ frf%:éﬁghas oftd}f &@ ﬁ%@\%ﬂ%@{nﬁ%@%\ﬁ Fus,

LGA package is aligned in a socket | ecreasi ng. _

above al i gnnenanwomoeramaps beana guideies seldtioRship So the BEIAASHEIRECOsBHtasO! der
balls to the surfac’g of an LGA package on which its contact pads are

| ocated. An at Padt FPkexample; 60Rsides RniliaA santast patiarm which isiapplied trat i ons

i ' t ds. Hol f | vi ng .t he sol der
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to the socket's contacts as the sol der bal Fsﬁ%ave to~t he.

contacts). Whélireh DaringHekfigegiptocdss) thenbase isdsubject tb%rmiﬁagewhri]cﬁfaéx
align the

socket' prin ip r .ot her alignnment neans hopeful | ) (
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package.is pressed into the socket. 5 Summary of the |Invention
package will fit into it the same way.
A second problem which contributes to the miéafignment of an LGA
15 package within a socket is that the contact pads which are applied to LGA
packages are becoming smaller, and are achieving a finer pitch. As a result,
the tolerance for error as an LGA package is aligned in a socket is
decreasing.
One way in which the above alignment problem has been addressed
20 is by attaching comer solider balls to the surface of an LGA package on

which its contact pads are located. An attempt is made to attach the solder |

balls at fixed locations with respect to the package's contact pads. Holes for
receiving the solder balls are then drilled in a s_ocket at fixed locations with
respect to thé socket's contact pads (i.e., with the holes having the same
25 relationship to the socket's contacts as the solder balls have to the
package’s contacts). When an LGA package is then inserted into the socket,
the socket's spﬁng clips or other alignment means hopefully align the LGA
package so that the solder balls at least approximately. fit into their
corresponding alignment holes in the socket. The curvatures of the

230 alignment balls bearing on the circumferences of the holes then draw the




New met hods and apparatus for aligning an integrated circuit package wth
an interface (e.g., a socket or printed circuit board) are'disclo§%906 2005
herein. The nethods and apparatus are part icularly applicable totThe"
alignment of an 10 integrated circuit package which does not have self
aligning contacts (e.g., a package that codprises an LGA rather than
contact pins). The nethods and apparatus al so have particul ar application
with integrat ed-efyRagkegsdeteaiteiilya@ivoad peskioprascined. G4geackageds padssgairent

neans (e.g., paﬁ:’%%s ggk%?ei n locations of the package's edges with
respect to its con RciS are not known, 15 as is the case with ceramc

packages). In one enbodi nent, a pattern of contact pads and nunber of
annul ar ring shaped alignnment pads are applied to a surface of an
integrated circuit package, with the nunber of annular ring shaped

al i gnnment é)ads being applied to fhe surface at known | ocations wth
respect to’the pattern of 20 contm&iﬂ%ﬂm&ﬂﬂﬂl ri ng shaped
alignnent pads are provided as a neans for attaching alignnent nmenbers
such as balls or bullets to the integrated circuit package. The annul ar

ring shape of each &levgnmthbdpadd dpphRrstus FocaRlfig aR iftd iR ka8 ch

Is attached to it, thereby provi (:ﬂpgg a nore precgleel?iee:ggﬁégnrHslﬁyg bet\?\é}gn

the | ocation oWithian interigae(a 929 saskbter prntetruircpitdicege) arepdistiesad dferein.

cont act pads. her _enbodi mept, a nupber .of alignment bullets are

attached to a+§ﬁ?¢]'§b88%1a%grﬁﬁ%rﬂ aﬁrgd)aé'{']‘?‘ﬁﬁ'i'hf aph g tath abgmmestet amns
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kel ght * wi t houtpaokagadhabsemplisés adilBrk rather Farscortacopifent The matholegiAt ed
b

circuit package with respect to 15. 06. 2005 -5- an interface may be
achi eved earl ?@paﬂﬁﬁuﬁr?}‘gﬁal"ﬁﬁaﬁ‘i'qlﬁ@ﬁ applisatier vdth iptegrated ciseuit packageisgnnent

hat contacts wheh sk prieReEites &% n YbGdl IR A, PRrkgses Betsia
socket, and allogtiorsiof the pachage'swdaet witrPredpatt fFitd BbAIRILaRAGEAGRWN,
| 15 asis 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
. 2Q contact pads. The annular ring shaped alignment pads are provided as a
' j | means for attaching alignment members such as balls or bullets to the
integrated circuit package. The annular ring shépe 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




5 contacts make contact with the socket's contacts. The ability to increase
the height of an alignnent bullet, without increasing its dianet &5, JBY2005
al so be advantageous when the alignment bullet is used to align an” " ° -
integrated circuit package with nore than one interface (e.g., to ali-gn a
package with a socket, and then align the -©enbi ned package and socket wth
a printed circuit .10 board). chi ﬁve adequat e al i gnnent between_an

T c { ! )
i ntegrated circafNehack Re %&5&6@? earligr sharingran llatignairoepstentughas,
it f : Dads d | i ta the
: nt 13; g{ 2de::ir ?%%@ét)gﬁcqlageeﬁﬂg'wﬁﬁe Lantage rrlgsl.llf g%@ﬁé&ﬁ'@f@“@ @%ﬁﬁ?ﬁ%gﬁa{ﬁs
and contact padseingyndestetthaccentaets which potrb&é apaekadlistAnde Hor9tR floor

operation. In another enbodi ment, a nunber of alignnent nenbers are
attached to arPfithe sgekateandialisnmenpuithdle contants iredesirel befwee @i pagkagdisa
(e.g., a paste r).which i lied tQ an er _of anpul.ar ring shaped
al i gnnent IDS:)Lads 003'%0‘8?81 eocﬁoqqﬂgfg\‘vﬁlﬁ)@bg ﬁ?g@qéiqoéﬁ?n‘}c)tspﬁﬁa‘%@ﬂwfﬂénqﬁﬁg%ﬂh%f
annul ar ring ZQefmeﬁ!@ aalighiEtibudet wi | it g h%ng%' W t h
respect to a pattern gf cont act pag?'%ﬁléﬁmé?éégﬁgé%pq%@% ed o iﬁg%%

i ntegrated ciradvantageokageen e aligrnmentiriiet isouseebicaaligh amthtegiatae eisuit N
that 1) surface tensiog of the heated wetting nedia helps to center the

al i gnment renbBREKIARWILR HRoNg thanRAe infrlfacee.9.) tq aligmemadkgaasithon setkethe

Preci e al i gnrand tien ol s dorh BRI RacRRaRBR heken Gl BIRRL R cont act
pads nmay1Qher eberrg).oe nmaintained. In yet another enbodi nent, a nunber of
aH{gnment bullets are attached to an integrated circuit package after
heating a wetting nkedpghigecdeqeate sligppentbetveen anintegratéd aircgihment  pads
Bl gnment pads BKBUBRIIR SLEoRHsh 3 ER BRIMeR e S8 BreEed et ther
of contact padpnditpadsari ARyritheNt Sidh B8 abPfied 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
j | pattemn 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 alignment members
over the alignment pads as 2) the wetling 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 buliets are
attached to an integrated circuit package after heating a wetting media which

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




Integrated circuit package. As in the previous enbodi nent, use of the
wetting nedia is advantageous in that 1) surface tension of the heﬁt ed 3005
wetting nmedia helps to center the alignnent bullets on the alignnment pads
as 2) .the wetting action of the wetting nedia hel ps te-seat the alignnent
menbers on the alignnent pads. Precise aligpnent between the alignnent
bullets and the pattern of contact pads nmay therefore be nmaintained. 10

Bri ef Descri ptiRafkaget Hhemumbeagel alignisentpddsearamiopideseattdnpwr letatiors

enbodi nents of t.he inv ion_are illustrated in, the draw ngs in which: 15
FIG | is a toﬁ”’&b’fessb’ gﬁ"v%"@ﬁ%W gtc a?éreee%wb@a RalkupviRdende Fc 2
Is a bottom pey b &ir¥i e pkl; We) | ' age;
FG 305 a planCorAb SIEaglad tPAS PG IR BEoRhERt Lse SRS

t he package hasveiiemnmesiimissadvantageoisireithat i § swifdcetemsibry bbthe isagket ; 20

FIG 4 is_an enleztr_ edegr_oss-secti onal view of the apparatus illustrated in
FIG .3; FPG sWedling piedia 9elpy tarcenten thealigament buletsian thecaligpmendtrpadssang

cont act pads. i P (e efifly dciin of thS A IS Seis G Mt SRS e of a
first enbodi memiensershm tﬁb@!igﬁm@it!;ﬁﬁi@?'Pre&%%éﬁl@rﬁi@nf'ﬂeﬁvegn itfe éﬂ%rérgﬁnt .

el evational view of a second enbodinent of th G 5 alignnent ani sm

30 FIGS. 9(a) aulptppnditee paties steontastpads may themibregbo onainteinéd.G. 8
15. 06- 2005 -7- alignnent nmechani smnmay be used to align the FIG 4
Integrated circuit - package within a socket;

10

Brief Description of the Drawings

Hllustrative and presently preferred embodiments of the invention are
illustrated in the drawings in which:
15 FIG.1isa 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
j in FIG. 3;
) FIG. § is a plan view of an integrated circuit package comprising an
alignment mechanism; '

o FIG. 6 is an enlarged plan view of four of the contact pads illustrated
25 inFIG.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 mechanfsm;

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




FIG 10 is a perspective view of an annul ar ring shaped alignnment pad

which may formpart of the FIG 5 alignnent nmechanism 5 FIGS. 11(1%) 0‘% 2005
11(b) are elevational views of a third enbodi nent of the FIG 5 aligniént
mechanism FIG 12 is a cross-sectional view show ng howthe FIG 11

al ignment mechani smnmay be used to align tiffe FIG 5 integrated circuit
package within la socket; 10 FIG 13 is an elvational view of an alignnent
bul | et whi ch ne§igBraRt rpachanism may peaisas tal alignrbetFits dhiategratedticuitld i s

an el evational yi s 1G 13 alignnent bullet attached to the
FIG 10 ali gnrre%%&gggwm{ﬁ%é%%e 5 is a cross-sectional view show ng how an

el ongated version ISGof0i8e hbiSpolil VRWEIHN BT rFBABHSAfinkR AN

the FIG 4 integrated circuit package within a soc crip
Preferred EnbodVhightmaofomm part efjthet EHG.c5 aligrimeptimicahanit@) i s general |y

illustrated in FIGS. &,.2.. By of exanple, the package 100 is shown to
be a ceran?c | and gﬁ'és-éﬂf%&gééu\f_%fep%[e@wadw%@ thirbegbiogliment of the
nmet hods and ap Ak US iy HeSG | rrk% ein may be used in conjunction with a
variety of int @?a?élbgfgﬁgiez‘ﬁr cui f)ac'kages, such as other LGA packages, BGA

packages, et ceteraFIG. Thés élo@éssléééstmlW@Wﬂ%ﬂ?inb%@h@ﬁ@ﬂﬁ?ah@ﬁﬁe&@z :
and a lid 104. An integrated circuit is nounted to the top surfaCe of the

cerani ¢ base 10®chapispe@may bewsed do align tHenEIG . injegtated circuit package within
connected to cg%gg%ts which termnate in a contact pad pattern which is
applied to (e.g.,, teened) .30 onto the bottom surface of the ceram c base

102 (FLLA02) Each E s dfn Sy S By I PR
electrical compartef theth&ed aignmeantgeahasisei: rcuit and an
' 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 builet may be used to align the FIG. 4 integrated

circuit package within a socket.

Description of the Preferred Embodiment
20

j _ 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 iand 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 packagés, et cetera).
The CLGA package 100 comprises a ceramic base 102 and a lid 104. An
integr_ated 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




adj acent el ectrical/mechanical interface to which it is connected. In FIGS.

3 & 4, the CLGA package 100 of FIGS. | & 2 is shown 5 nounted in ag}t '
el astomer button socket 300. A socket 300 which is simlar to .t - WA S
in FIGS. 3 &4 is available from Thomas & Betts Corporation of Menphis,
Tennessee. The socket 300 conprises a pluralgity of elastomer buttons 402,
404 (FIG 4), each of which nmakes contact with a corresponding contact pad

106, 108 of t hel(B,GAGmaydgefctiRd cEagmd,b»ﬁénT;noméEcoﬂaécﬂi\fe r%@térmpmﬁﬂfm\gﬁﬂ
with a conductive material such as silver. The socket 300 is designed to
align the packdjevidesiiiicient plegliicabeontagBbelvweaen hepstagrateddicuitsmdkae ' s

506 308 to apaPatf siéiealpbahaod BietsdotMon P onagee  bace’ 102,
If a package's edgesnﬂ@s.w,z;,@ﬁéidi_feﬁ;ggcﬁée’%é:%oefofﬁe%. 93&3?3?53%@ i;5with

whi ch may be inserted into the socket 3 a precise re
respect t & thenriskagé snmlastomerdiutioorsanket pads Al86cketBBD wiieh is Simikptd ng

clips 302-308 shqul d adeq g I tg‘g{jhign t he packa_?e' s contact pads 106, 108
over the socke 3355‘93@('&@ %Lﬁl &5 aygiiablgffoas Thomag £ Baljs Cooporagionefer t ed
into th Kk ; k { i nted ci It
board 310 vi & METRLE! oA ng e SO PO BHOETR By Hofemerhe

socket 300 is buttens 402,404 (PIG. n)edach bEwhichbPakes 3bRtact MrhSREETEd r
buttons 402, 404 which nmake contact with the contact pads 106, 108 o

package 100 nef@tadinahibn 98 ot the et Edmpackagehdac Eqchduition 402 40diist ed
g i (L padihtRoresd il conlingEh FEEd hucha SR, nbesokar B0

{ . -y .‘ . | 0 . t

(g b1 o ¢ Rishecd Aitn e PAciGaBrd Etithobhadd188D 08 WinTBERE B Bhe o

possi bl e. Althou socket's such as™t hat I's I'T1us

provi de an adsanketielastaraanbufions 4021404 by sy Q@M@Soﬂégigg%ﬁ g@opr i nt ed
ci f a 1E.
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rcuit board 1 |l ens pertaining to alignnent o 06. 2005
) %02 gos,pé(? o appR/ equal pregsure to ea%h 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 1086, 108, then the spring
clips 302-308 should 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 300 may be mounted to a printed circuit board 310 via

suitabie 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 106, 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




package 100 wi thin such a socket 300 still persist. While many factors
contribute to alignnment problens, two are particularly notable. F|r t téﬁ?s
edges of a CLGA package 100 are not always true (sonetines nerely eca

of all owed manufacturing tol erances), and the edges of a CLGA 5 package 100
do not always bear a precise relationship tg-a CLGA package's contact pads
106, 108. This is because the ceram c base 102 of a CLGA package 100 is

typi cal |y fornmeBagkagai@Q M@thm syghoasackets¥l) stikbpersistd Whitnmahiyrfacigrst at _a
hi gh t t the f b 102
s Toubs eet to s MRl ook iR proetis, fth 2g bericliaBeraEbR oF e 1 ng ou
of square, and é’dqéd’l@f PTIGA Backayd 160 %F@WB? thﬁSie ﬁ%oﬁﬁ@t‘ﬁes?ﬁ&%@ Since

no two bases are Tikely to shrinkK in preC|se y way, It
difficult to ddwcpuse ca'catlbafedemﬁnBfacmrhlgatblaandfeﬂndnd\tﬁéEd@é%f@i?@lk@&e 100

will fit iptoit the s wa second probl em which contributes to the
m sal i gnme%t ofPag¢ %&%rae@ BéE%@@é(Sﬂﬁ@r\ﬁ ﬁrﬁpﬁeareéaiaa@hm@cﬁ 4 GApackage’s

d
T o att ng t owargnadBats 08 308 Pl R Retnbr B MREHAN 1092 B CLGA 1 he
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t n a mere 300pmshift in the al apac
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300) is decreasing ven ‘isalimt to how precisely a
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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
29 700pum, and the spacing 604 between each contact pad is only 300pm. Ifa

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 shbrt between two of a package’s contact pads. Typically,'
25 an alignment error of 100um, £ 50-75um, is the maximum ali'gnment error
~ tolerated in an environment such as that illustrated in FIG. 3. As a resutlt, 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




15. 06. 2005 -10- .nmeans illustrated in FIG 3 (i.e., the socket's spring
clips 302-308) is quickly being surpassed. Currently, the pitch 3 &%n%%@t
pads 106, 108 on a CLGA package 100 is such that the spring clip

of the FIG 3 socket 300 provide a 5 nmeans for grossly aligning a package's
contact pads 106, 108 over a socket's el asjger buttons 402, 404. A
mechani smfor fine-tuning a package's alignnent is therefore needed. Such
an al i gnnent neﬁ'lﬁ?@ﬁisslrlhﬁ’@’[ed in GKSrafied, the Kaket's spithg clips JOREB) eqhigkiys m
conprises a nunper of a nment pads 500, 502 (at |east two, and
preferably thre e:n%ug%a *10 applied to a package 100 at known | ocations
(e.g., at coners) w p

106, 108, Prof er abl v T Ratg o fiEh Jre8nbRtERAE Do) 0B Tt €1 e BpEkee £ 102

surface as the ipsuch thatthecsmmingodlips BOEs308 67 thelPgs. SFQ@ci@tBQOFWOMdBaﬁS 500,
502 are aI o prefer t he package 100 at the sane tine that

a plied to
t he patter of 'E%%fﬂ%gtFQJQ%IYﬁdismngc%P%kagﬁ%sgnﬁaeapaGSﬂﬁé A8 R¥EEa2100. In

hi d
106 108 can beoeketSERENARS bltdnd S0PrHle." RapbOialenRP iadaili &ent  pads
500, 502 may beagkage’ Q%llghn‘téh@ istRefordPebiall. Suf éipﬁﬁgf}ﬁﬁemﬂécﬁé’rﬁsmll@

are applied, by means of "a silk screening, stenciling, or plating
operation. 20 Hustratgd inhRIG:ISG Tbeallggmmahmqmamsﬁﬁ)ﬁonmsesmmmnbelsﬁd as a

Ciroui t packagianaent badk 5plc 502 (o Redivor and brelerably Anres) Weh et af Pod
o peu=st 10 of abAREAABERKaEB oA IREERlTEI o il i AR 1 =

al gnnent

Scussi on of (A gdukayplresattd rmadfiogpmitan tpade Mo, 9 08hi Rriaferablyb theabligiehest to an
alignment pad. In FIG 7, an alignnment ball 700 is attached to an
al i gnment pad PASE 50G0%hareyapplisd ioidesame sodare aprtbe@aasrwo@m@ataet t han

e distance Radih6d 1ddieTRbBRbRAMEN: B4k 88D, 802 ard ARG S5HEE &

fl oor of the

the package 100 at the same time that the pattern of contact pads 108, 108
15 is applied to the package 100. In this manner, their Ioeations with respect to
the package’s contact pads 106, 108 can be more precisely controlled. 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
§ R 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 to an alignment
pad is found below. However, this discussion is preceded by a discussion of
25 the types of alignment members which mayr 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 o when a package’s contact pads 106, 108 make




In this manner, the alignnent ball 700 will protrude through a o
corresponding 30 hole in a socket 300 prior to when a package's ggﬁ?&c%oos
pads 106, 108 make 15. 06.2005 -11- contact with the socket's el astorner
buttons 402, 404. If the height of the ball 700 is less than the distance
by which the el astomer buttons 402, 404 pridatrude above the surface of the
socket 300, then a package's contact pads 106, 108 will make contact with

the socket's el@tafeyithhine snekelis slasiomepbutions 408, ﬁ@écil@bednai@‘nrcémm%miaut he
00 i LI thi n hen coppression. an

1? ?gtﬁgﬁ éf tlhg é@?ﬁi%@éﬂﬁ@?&@ﬁnﬁﬁgﬂﬁ&ﬁﬁféL@@ MR “E&'S gﬁ#’o@p hemto

properly real i GRokR@IBBLYE heblifadd s PRUERUB! 300,%%%%&2@%&%8@%3?:9@@5

Preferably, the height of the alignnent ball 700 1s nor e

of the ball 70006r 308 wdlemakiercnunghcttvith thecsmtkeB6@lastbnter Huttonst402, goakaite’ s
el ast oner buttons

6, 108 maki t wth the socket's )
202, 404" B 1 Ff BrerEmAII ISR BaghaoR ppexaf;he papkei 30 iaahapepoe, 1
k 1
ook e ut s St GpoRaSn'ali nelBndR i So SRR bbb R Hog o |
FIGS. 3 & 4, thmydicintibarthbnolo gopaHy th%éel@@é’wﬂﬁithéﬁgﬁ%%eﬁxarm' e, -

889pm The dianeter of an alignment pad 500 is preferably er t_han t he
di aneter of anc%{]tagtrﬁ%iﬁ1%|10%70|6raimabﬂy,itbebielgililmédhe alighmehhbalh780n&nner

h | i gnment ' nbi nation w.ith a wettin dja) can aid.in
cereart 7o ¢ e S gERERE BRSBTS bl
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i et 11, whiteling pagigd's Lapldct il 1081 90 hchD Sl PSR
it egrated ci refastomeabkittgas #0Q, 404.ciin this muErmardaghaorage 1100 Wil e qupy

rotrusion through a socket 300 is needed for alignment purposes, an
g| i gnnent bul | 93%@%9@tP|tlt1ﬁ§@F5@%SiCﬁntacn;paQSrf’daﬁ,5@8 mpkingreantaet with

ar cater bul el MRerit e B e, B0, For T BeYEr P okl e
"d". As will hlestratiel intRIGS.B/&t4) o dRim&ef D8 dn Bkghdn® ball may be, for
| 15 example, 889um. 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)
can aid in centering the alignment ball 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
I provided for it. 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 thé alignment bullet 800
‘portrayed in FIG. 8 is merely exemplary.
30 FIGS. 9(a) & 9(b) illustrate the insertion of an integrated circuit




the art, the shape of a bullet 800 may vary dependi ng on the particul ar
application in which it is used. Thus, the shape of the alignnent %9'0'6?5005
800 portrayed in FIG 8 is nerely exenplary. 30 FIGS. 9(a) & 9(b)1 ;
illustrate the insertion of an integrated circuit 15. 06. 2005 -12- package
100 into a socket 300. Note that in conparigen to FIG 4, the package 100
illustrated in FIGS. 9(a) & 9(b) has an alignment bullet 800 npunted
thereto, and thpasiage10Bio iadarkebBOD. Nige PRSIAGDMSEHIoN foTSIE). e the has a
hole drilled therein for accepting the alignment bullet 800. FIG 9(a) 5
shows the int egp@fkagect Y lipstrateskiadd G ®(ah&S(pbbas roralighereritbuiibe88Qr i ng

i 302- 308 : r y.aligned the package. 100 with
(r:elsBth to the%ggﬂge[ds@%ﬁgsSaﬁé'yg%ﬁ?g%ﬁ’%yo'ﬁf%w h_Af%‘?,p 9epttY Rrep@ited t he
package: s al | griEna hotd HitlecERriiAToy BEcARInARE difnhich HRIEFERINEIGIaNg! © I
the socket 300. FIG 9(b) shows the integrated crrcult package rh’a 10
posi tion wher eishomscthedoleagaied citcuijrreskagb di00ah Bp6sitias whérbin theaipeithgi n i ts

As the package 100 is noved fromits
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positions in FI
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conpression of the socket's elastomer button contacts 402, oes not

begi n until t hBesRAHEsS0Q0FIGs Aprshaveethe integratet cikmityackagen Gdimea cases,
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wht ch t a0 ol ashSTf WARTER the BckEbe S lioiand BuleERed s fillracatean fer & ne
sotket 300. Fosorfuepilding héledA the ok SAMICAS b ggeke?@és‘ﬁggtig pidted 3 iy

strong enough to realign under sone anount o npre

socket's cont gasitienseindfiCs &¢e) ttiteposition in FHG cH(byvedteahat tRMM&IBh 6FiHedN
contacts), then the height H of

the bur Ter sociayiasd thecBRh alowh o suat it Bs coyekhpaAnGiRotkBhBoBmsiortat t on
contacts 402, i %_m&cgre%éﬂﬁc{ |!)88§ 18&, 168 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 buliet 800 may be Iess than the distance
by which the elastomer button contacts 402, 404 extend from the floor of the
25  socket 300.

Aithough 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 res'ult, they do not adequately serve to align an integrated circuit

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




25 socket 300. Although alignnent balls have been made of solder in the
past, a problemwth solder balls is that they are subject to def Qr rg%t-lz%ra.s
O'ten solder balls are deforned during test and/or shipping of-: at _ -
integrated circuit. As a result, they do not adequately serve to align an
integrated circuit 30 package 100 when the,,l%@ckage 100 is inserted into its
end-use environnment. 15. 06. 2005 -13- Furthernore, if the sol der ball

i tsel f provi defurthermesandf ihe sdldehbahesdiBblovides tﬁbtrﬁéﬁh@b&‘%vfﬁéh fd ga

pad 500, heating of the solder ball tends to cause its collapse sot at
after attachne aCh%t%an@élgnmntna@r@m Wetaémg@fﬂlraasbldlerrbaﬂtemj&wmm:sel unp.
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liquid state. dhfermites ada mm@g@moogrmié;ﬁ@d%tﬁﬁﬁaﬁtb%béls% wetting media

802 causes an alignnent nenber 700, 15 800 placed in contact therewith to
float. If the ali ngmhgmﬂemenﬁnm 780, SOGﬁIILtstrat&dei@EBITSd&ere{ and )
ter than t hen

700, 800
Ito rgef EL?P[ !'Qé/e t g%éﬁ& I3 ap 3 %?qtr&?dré(ﬂfas'ggf’ W@Ft'ngd%&}jacé@% 203 hEO%I i gggent
qé*% e 7 to
cent 2; Z)\C/)gr ?ﬂ%ﬁl.@%?oggﬁa%%of@ ?@d 83 a&%ﬂ@%ﬂ:g %ﬁﬁ%nt menber

700, 800 is scmplmgalated soldereTite ngttirgcinedin 802 g e depbeité®@dnah802 t hen

I nt er 700, 800 down into a seated and centered
ng! f i E)Eeoﬁ It nrgme {SOQa?@dsmn heated éo a liquid state. When heated, surface

tension of the liquified wetting media 802 causes an alignment member 700,

15 800 placed in contact therewith to float. If the alignment pad 500 is ofa
éufﬁcienﬂy 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
3 - 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 pattemn
of contact pads 106, 108 may therefore be maintained. -
Using methods similar to those which are used to apply contact and
alignment pads 1086, 108, 500, 502 {o a package 100, a wetling 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




wetting nmedia 802 is cooled, the wetting nedia 802 bonds the centered |

al i gnnent nenber 700, 800 to the alignnent pad 500. In this ﬁnnner,.%§ 2005
precise alignment between the alignnment nenbers 700, 800 and the Héité§_

of contact pads 106, 108 may therefore be maintained. Using methods simlar
to those which are used to apply contact ang, alignnment pads 106, 108, 500,
502 to a package 100, a wetting nmedia 802 may be deposited on the .

al i gnment pads &B0,b&08padited Ipanicane ﬁ%t@ﬁati@@ﬁé&%@ﬁqépé%@gmérﬂf(é.@(,e@n' ng
or stenciling operation. A wetting nmedia 802 may 15-06-2005 -14- also be
deposi t ed by neefiapPEersengried syddpensi ng equi pment (e.g., a conputer

[ ) . NG, a 802.1i lied h ntirety of
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an al i gnnent nendimbe8800 amyafiost| A6dteabligMAenbRRmbdesd iy Fdindtad 502 nmay
be shaged as an annul ar riégﬂb(Fl G 10). gThe out si de di aneter of the pad
e

502 may be, foPrasisatyrentesedpier andlighment padi Sl puor ivhehemthéa@tting be,
50 15 oRdwn SR & e eip medh et i enaretiver RROAM Aot
étt;cﬁégotLZré?%#égﬁfﬁg¥@ﬁﬁzﬁ§i§@¥ﬁgé |étlggg FSZEeggédIanozhgeglignnent
ball 1 100 is pl acebo fdther aidin eenteringtarsaignmehereuiiar@n0 67 SinCilighsent
wetting acti Orba(g 5(55',ethgea;[litginnmgerit 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, 12pm. |
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.
After 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 .
j 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




media 1102, in conmbination with the annular ring shape of the alignnent pad
502, cause the alignnent ball 1100 to center on the alignnent padlg?)O%.6 2005
Assum ng that the alignnment ball 1100 and alignment pad 502 are s V0.

sol derable, and that the wetting nedia 1102 conprises solder, then the 25
alignment ball 1100 will bond to the alignngnt pad 502 as the wetting nedia
1102 cools, ‘as shown in FIG 11 (b). An integrated circuit package 100 with

attached al i gnrgrovidediwitild PaiBed Sish o302 ahi cHien@(FIGS a8Y.e 6 the IdliMe? of the
el astonmer button socket 300 in FIG 12. So that an alignnent bullet 1300

may easily be daibedrdier $302is lggs dhanuthe insiiagdianaqjeq%fageQmTIar m@sl%qthe
[ Il et,. 5-06. 2005 --15-, _provided w rai sed disc
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FIG 14). The se he dj ane . _
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as the alignment bullet 1300 seats itself in an interface 300. In the case
of an al i gnmer@ndhihe isnen potionmfébe smneiantring 522 helpsds suppressvsshding h t he
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-dianeter. In FIG 15, there is shown an
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 illustrated in
FIGS. 9(a) & 9(b). '

It has been mentioned that an alignment builet 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

j "~ board 310).

| o 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.




al ignnment bullet 1500 which is long enough to align an integrated circuit
20 package 100 with two interfaces (i.e., a socket 300 and a print 06. 2005
circuit board 310). Wile the above description has focused, by (ﬁf
exanple, on the alignnment of integrated circuit packages 100 within an

el astonmer button socket 300, the above meifgpds and apparatus may be used.
to align various 25 types of integrated circuit packages with various types

of interfaces. As dihiailustrativé andpresasthhsreféyde etibddineatsbPiheci rcui t
package which can benefit fromthe disclosed nethods and apparatus is the

bal | grid arraynveiiiorRdive kxeredessrihed igrdetall befeinet isdo e whderstaop i dhe
100 may need t - al | include .printed circuit pboards 310 est
sockets, and o??l\é%?'gg C:Oﬁ'pgﬁsa[ﬁég5%1%86@’?"?80@”9%@ %mg?®98|qfl§@?'?‘£ﬁqx¢é’:éﬁe
present!y pref eiatare eppeAtEERlimelarbhficnaand it cdRideBndRse duRd i n
detail herein, it is to be understood that the 1nventive concepts nmay be
ot her wi se Svar i yagatjonayiexdépicasiinitedbydhedrionad. t hat the appended cl ai ns
are intended to be construed to include such 5 variations, except as
limted by the prior art. 15. 06. 2005 -17 5 WHAT IS CLAIMED IS: 1. An
integrated circuit package (100), conprising: a) a pattern of contact pads
(106, 108) applied to a surface of the integrated circuit package; 10 b) a
nunber of annular ring shaped alignnent pads (502) applied to said surface
at known | ocations with respect to said pattern of contact pads; and c) a
nunber of alignment balls attached to said nunber of annular ring shaped
al.i gnnent pads. , '




15 20.2. An integrated circuit package (100), conprising: a) a pattern of
contact- pads (106, 108) applied to a surface of the integrated ci rc;#
package; b) a nunber of annular ring shaped alignnent pads appli ed X §osH095
surface at known | ocations with respect to said pattern-of contact pads;
and c) a nunber of alignment bullets (808 attached to said nunber of
annul ar ring shaped alignnent pads. 25 3. An integrated circuit package as
in claiml, wherein at |east one of said nunber of alignnent balls is hard
enough to resi swHAgioCtoAMEDNSAS said integrated circuit package is aligned
with an interface. 4. An integrated circuit package as in claim1, wherein
di aneters of said 30 nunber of annular ring shaped alignnent pads are
smal | er than di hnet efmsintegitited airatit pankbes (160, @mpgsingent balls. 5. An integrated
circuit package as ig) cl ajpadm ofwn¥ah€ﬂad§p69r1h§ daaaueatwgdrtaegofﬂsaed' a that
attaches said nunber of ali 0 sal nmber of 35 annul ar ring
shaped al i gnment pads. 6.1 Q%atgﬁ?@d*%&fcé@em rcuit package as in claimi,
wherei n sai b patterrb)of @ontmhertof apants rifignshapedaalijramatt prds (602) dpplied twher ei n sai d
nunber of annular ring s | I waerein said
alignment balls are hard%ﬁgﬁf cé%l&t@\gﬂrﬁé%tﬂ%ﬁﬁﬁh Smt‘?lgaédng%g said integrated
circuit package is ali gné‘@f‘t%tt’?ﬁsa?i’ Interface; said integrated circuit
p?ckage fuL t Ihler CONy | 31 lguﬂbmféligﬁlgentwdla&a&bdliosﬁtdtnﬁgba'l&‘ofélﬁiuﬁr nurrbgr 01;L c
alignment balls to said p r ring shaped alignment pads. :
06. 2005 -18 5 7. An int erggrn&%%e g rc%nlt a%ackage as in claimz2, further
conprisinglad wetting

5;5) 2. An integrated circuit package (100}, comprising:

- a) a pattern of contact pads (106, 108) applied to a surface of the

integrated circuit package;

b) a number of annular ring shaped alignment pads applied fo said

20 surface at known locations with respect to said pattern of contact
pads; and

c) a number of alignment bullets (800} attached to said number of

annular ring shaped alignment 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.

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 wefting

‘ 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
alignment 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 to said number of

annular ring shaped alignment pads.




medi a that attaches said nunber of alignnent bullets to said nunber of
annul ar ring shaped alignnment pads. 10 8. An integrated circuit pay g¥qgf 05
inclaim2, wherein said pattern of contact pads forns a |and gri é@f
wherein said nunber of alignnent bullets is three, and wherein said
alignment bullets are hard enough to resi®st deformation as said integrated
circuit package is aligned with an interface; said integrated circuit
package further conprising a wetting nmedia that 15 attaches said nunber of
alignment buflets to said number of annular ring shaped alignnent pads. 9.

An integrated ci cw S, inh.claim?2 east of sai d
nunber of alignh %mr%gfag&eﬁgu'ﬁﬁacé?ﬁ Nl c?ﬁ"mwg é’ﬁ%‘ﬂeam{) "S'nﬁr o¥v into 20
one of said nunber ohedin fhat aﬁaChesrn}ldshLalpJ@dOhﬁllggnﬁfﬁmullqiaﬂssaldl@mbﬁnOf nt egr at ed

circuit package as ighn@hing'shibed WphRhtpadeti d end of said at |east one
alignment bullet conprises a raised disc. 15. 06. 2005 _1g ABSTRACT OF THE

DI SCLOSURE ADS AND APPARATUS FOR ALI GNI NG AN | NTEGRATED CI RCUI T PACKAGE
W TH AN | NTERFACE Arn mlnggteat:namtpactkega s ip aleike2)avhedi05aid mttgn of/a:Qth W th

al i gnnent pads (50
Ali gnment nenbers sgyg % F?r@%'g%’s%%rg%f&d% lti{z"%f"s‘wjn?ﬂoo 1300 are
attached to the ali ¢ n@"dSW herein sAich algnment; Pylgtsnagi berd 29 ?UghS'GZrGS’itl 02,
1302) . Wien heat ed, deformatioh b Sdid infgehied cireuitfckage iscaigher withndl iterédcet he

alignent merber s 0315 bEaUIER peck S SBrERled ol Sl A0, o0 2

serves to bond the a g
15 es said number of alignment bullets to sald number of annular ring

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 bullef comprises a raised disc.






