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| NTEGRATED Cl RCUI T PACKAGE W TH AN I NTERFACE Field of the | nyéntjaRriiJhe
invention pertains to aligning an integrated circuit package with an
interface. More particularly, the invention pertains to nethods and 5
apparatus which enable an integrated cirguit package to be aligned with an
interface when 1) the package's contacts do not provide a sufficient
al i gnnent neans, and/or 2) the package's edges do not provide a sufficient
al i gnment 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 quickly. The inpedance of wre
routes may be reduced, for exanple, by mnimzing the heights of contacts
whi ch couple an integrated circuit (IC to its environnent (e.g., by
mnimzing the heights of contacts provided on an integrated circuit
package). The 20 i npedan i t | so be reduced by m nim zing
the | engths of -2- packa%ﬁﬁ%%%k?’“ﬁ% %Oﬁ GNING AN are the
means by which cont adld: EDCCHIRCUEL BANGIAGE WIPHANINTERIFACK egr at 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. Integrated circuit packages which reduce
t he i npedance of wre

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 an
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
rcutes 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 by mnimzing the heights of contacts and | engths of package signal
routes include the ball grid array (BGA) package, the sol der col um

i nt erposer (SCl) package, and the land grid array (LGA) package. An 10
integrated circuit package which reduces the inpedance of wire routes by
providing better insulation and/or separatiqs. between package wire routes
and/ or package contacts is the ceram c package. Common ceram c packages

i ncl ude the cer aphexHye sigRBGBLIER Padiagearionsl colies @ medis hkeictBGA or
SCl package, which is typically soldered to a printed 15 circuit board, an
LGA package is tgpitaats gn anifitased coupledgpicentacts pr @l intagsated cimuitnpRamaast a
socket. Since thg contﬁcts of, an LGAi ackage arefrmre ogqst.l gss fI.Hsh W th
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circuit is §ikelyadiagescoreagtyed and replaced for purposes of upgrade,
troubl eshooting, repair, et cetera. LGA packages such as the CLGA package

are advant ageous in t inegratasesirgyitaiackaggs which resiicsribe inspedanes pavine t vy .

Al so, thei t h d.riqidit || h ' t I nt
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subset of CLGA package Is that" they are ditficult to align with respect
to the environnenteapoger (BICIThatkane, apdithe andtic arragil GBAppakagse Ars

aligned by neans of its  edges. For ex l e, the socket illustrated in FIG
3 uses a nifrber iBtegsaiedgroud nackage f"‘g"“"j'b”%d}mﬁ?gé%wfée an ViR EQUtes Byh LA
package as it is_j ' - 2= : ' ; e
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Wi | e many fact oirid/6Ppadckel soritactslis thandaramis phticags. Comnasreceramic

packages include the ceramic BGA (CBGA) and the ceramic LGA (CLGA).

Unlike a BGA or SCI package, which is typically soldered 1o a printed

15 circuit board, an LGA package is fypica!!y 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 circult is likely to be removed and replaced for purposes of upgrade,

troubleshooting, repalr, et cetera.
LGA packages such as the CLGA package are advantageous in that

’chéy provide greater second level reliability. Also, their strength and rigidity
allow them to be inserted into and removed from sockets many times with
25 only a low probability of wear, stress fractures and the like.

One problem with L.GA 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



particularly notable. First, the edges of an LGA package are not always
true, 5 and do not always bear a precise relationship to the LGA package's
contact pads. For exanple, consider an LGA contact pattern which is applied
to a ceram c package base. The ceram c package base may be forned by
cutting it froma green sheet and then firing.it at a high tenperature so
that it <cures. During the firing process, the base is subject to shrinkage

whi ch can 10 r estietsdoRef, Xhéredylasaringtoat the contact$ oftheal 8A paukage dree base
havi ng skewed, curved or wavy edges. Since no two bases shrink in
preci sely the segmetwgyovarthe sogkels ewnicontad®si gn a socket such that each

d k i1l fi i it d bl
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smal l er, and ar I ev I ner pitch” As a result, he tol erance for

error as an5LGA grateget aiwais pmd predeeseddtienship todberlddAipagkags’s comyadin
whi ch the above alignnent problem has been addressed 20 is by attaching
corner sol der baads.tkonagrarpier eersider am LEAcoierbiritern whish shapplietiong act

ads are |located, An.a t fixed
Focat lons with r%ﬁ@gf E’%%eﬁ%saégﬁgg%'tcgr%ﬁﬁb%g{(ggggg%Icfﬁ;lg%ggﬁéﬁ&?é&| Vi ng
the sol der bal | Tuliry i@ drdrbbe @hbst éné%é?ﬁ‘ﬁrir@%itfaité%gh@é}ﬁﬁé%ﬁréféé that it
respect to the sockét's contact pads (i.e., with the holes having the sane
25 rel ati onshi p durses.hBusing kiee fisng gmocesss the base isssubject tbahriskage which caie

Phe sockets sprPRgt i1 TEedrass PO R BaHh SHE RN SN ISP RAEH e LGA
D08 o oo WS b b SOPHIIBA S s S
al i gnnment bal | s sagse g, bis difficutl todesdig esoeketaduchithahehats ahdlewvedy BGA he
_4- package will fit into it the same way.
A second problem which contributes to the misalignment 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 & 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 corner solder balls to the surface of an LGA package on
which its contact pads are located. An attempt is made io attach the solder
balls at fixed locations with respect o the package’s contact pads. Holes for
receiving the solder balls are then drilled in a socket at fixed locations with
respect to the socket’s contact pads (i.e., with the holes having the same
25 relationship to the socket’s contacts as the solder balls have o the
package's contacts). When an LGA package is then inserted into the socket,
the socket's spring 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 sockel. The curvatures of the

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



LGA package into its fully aligned position as the LGA package is pressed
into the socket. 5 Sunmary of the Invention New nethods and apparatus for
aligning an integrated circuit package wth an interface (e.g., a socket
or printed circuit board) are disclosed herein. The nmethods and apparat us
are particularly applicable to the alignnent,of an 10 integrated circuit
package whi ch does not have self-aligning contacts (e.g., a package that

conprises an LGA Galhaskageantocienffie blighes bosiTibg axahBodsA @@dka@@mpﬁéss@dal so
have particular application with integrated circuit packages which |ack

preci se edges asindmthd sapkebnt neans (e.g., packages wherein |ocations of
t he package's edges with respect to its contacts are not known, 15 as is
the case with ceram c packages). In one enbodi nent, a pattern of contact
pads and nunmber of annular ring shaped alignment pads are applied to a
surface of an integrated circuit package, with the number of annular ring

shaped al i ggment pads being appl i Sdnimaryef s frdamtidn known | ocations with
respect to the pattern of 20 contact pads. The annular ring shaped

al i gnnment pads are provided as a neans for attaching alignment nenbers
such as balls or bullgts to,t CUIt ac The annul ar
ring shape of each al ﬁ@Wr@f#‘ Bﬁ(?”d F%é'a{”éq:e%ﬁ Qﬂm%ﬁ e@ﬁ#@ﬁtc"ﬁéﬁb@dﬁﬁl €ch
is attached to i 6 QVidi Btdd SR k

the | ocation of \{v‘ﬁ%ggﬁ[ﬁ%mﬁ? % % diﬂréof t he p@tﬁoa%agazé%?tég’ro%ee%%ﬁp
contact pads. | rTtenptetierdseans dpperatyus arepatieulaoly zpipligabtett thelalighment of an
attached to a surface of an integrated circuit packa?e at, known | ocations

with respetd to integrateddginul paskadawhigindaes net haveseir-gligniag soptacts (e.g., a
SR S A e
circuit package aMpdhatuesies hal® partieular application with 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 o 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 fo the pattemn of
20 contact pads. The annular ring shaped alignment 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 io 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 in diameter. Thus, alignment of an integrated circuit package with respect to



an interface may be achieved earlier during an installation process. Such
an earlier alignnent nay be advantageous if a socket into which the

package is being inserted has contacts which protrude a greater distance
fromthe floor of the socket, and alignnment with the contacts is desired
before a package's 5 contacts make contact wsth the socket's contacts. The
ability to increase the height of an alignnment bullet, wthout increasing
its dianeter, magnattedabe maydvapthigeed savileeduring aiangtaﬁatﬁn brddests. iSumtsadz
to align an |ntegrated circuit package with nore than one jnterface (

to align a packag@ligr efigninericray be @V@”ﬂ@ﬁﬁ?%l if g $oeket igtonphisbdh Bd@@éﬁé@edﬁd
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al i gnment pads, bfthbSoRkef, ahbefighRint Wie the @Bhakits m;@aobabr@al_w&a@é@
be applied to the integrafed ci rcwt package at the sane tine or

exanpl e, al §gnmecdntactdsnaiel connthetth pioel socket sieontacts c Téersddity o inaeat&the

package in a single operatj on. ot her enbodi nent nunber of aI i gnment
menbers are att d@ight ofan aﬁiﬁﬂfﬁ?@gt?lggédN@?QLEmfifeﬁ%ﬂé@é? igmets. Mav alsg be

wetting nmedia (e % f.

annul ar ring sha @@n&%%ﬁ?eﬁ%ﬂ@g{ I’OVI Sa,{?% d?e@r tggggﬁ%r%%%l jrouit
package. The nurdiikagb vAiHons tﬁamanaﬂwtéhmeb 8l, lt@@ﬂ@ﬁlta afagse vEtPa @vicitet
at known | ocations W|th resgect to a pattern of cont act pads which is also

provi ded on the angt thgnalign toecomhineg asrkags ang soeketiwith agrintedhcieut a i s
advant ageo n.that, 1) surface tension of the heated wetting nedi a hel ps
to center e alt? nt menbers over the alignnment pads as 2) the wetting

action of the wettingrygdhiays Sabau mgﬁﬁ”ﬁt' @ﬁ aﬁﬁﬂ%@ ngrb"tct],ﬁ

al i gnnment pads. Precise alignnent gnnent ers and the
pattern of cont auckpgd's pmtyerm Imécethtacépbds anﬁlahganmd patls iy/stprafestdtbthat the
embodi ment, - a n%g%?éct(gadglén%n%gmgn%lpla%ssbe applied fo 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 {c 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 alignment 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 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



attached to an integrated circuit package after heating a wetting nedia
which 30 is applied to a nunber of alignnment pads provided on the
integrated circuit -6- package. The nunber of alignnent pads are provided
at known locations wth respect to a pattern of contact pads which is also
provided on the integrated circuit package-gAs in the previous enbodi nent,
use of the wetting nedia is advantageous in that 1) surface tension of the
heated 5 wetti ngpamidige. Etepsumber ehalignmént pddsgameTbvided| aitkeowm iphations

alignment pads as_ 2) the wetting action of the \_g@t,ti ng ned] el ps to seat
the alignment nitheespash te AdakieyRheRRtapkRRdS Whish iglsq P@’l’f?&'&o% &een the

alignnment bullets an tt of,

mai nt ai ned. 10 Eipf a%&t@&uﬁfqaggég?. ﬁ?ﬁ@%@%‘é@%?@éﬁj ?@?'ﬁt\?ggéﬁ}é?@? esently
preferred enbodiyemihg Abdihs abva@abEODs # Bat i buFhtatarbidmof the ilsatelings in
which: 15 FIG | Is a top perspective view of an integrated circuit

package; MG weking rhedindaipetosganter the sligamertt lhietsrorcthel alignragntpads as
circuit package; FIG 3 is a pl view of the FIG I integrated circuit
package, wherei ) thﬁé”?fﬁ@ﬁé@@'ﬁﬁgﬁﬁe‘@ﬁm’?ﬁdﬂ?@é R%p%t%w?:*}ttgg aﬁngﬁf\f boar d
via a socket; 20 4 1 : r 3 : | ' f

apparatus ill ustmg{"gc?rs Ph%@%ﬂ&@%@éﬁ@é’d% ??%%%%W%&NH%@%& tp%{éﬁapg’%eené
circuit package pifeRs had fige patternl dfgiomenit paeiehaay Swrefdr&bebmimtainednl ar ged

pl an view of four of the contact pads illustrated 25 in FIG 5; FIG 7 is
an el evational view of a first enbodinent of the FIG 5 alignnent
mechanismm

Brief Description of the Drawings

Hlustrative and presently preferred embodiments of the invention are
illustrated 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 éf the apparatus iflustrated
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. &
alignment mechanism;
FIG. 8 is an elevational view of a second embodiment of the FIG. 5
alignment mechanism;

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



FIG 8 is an elevational view of a second enbodinent of the FIG 5

al i gnnment nmechanism 30 FIGS. 9(a) & 9(b) are cross-sectional views show ng
how the FIG 8 _7_ alignment mechanismnmy be used to align the FIG 4
integrated circuit package within a socket; FIG 10 is a perspective view
of an annul ar ring shaped alignment pad whi.gh may formpart of the FIG 5
al i gnnment nmechanism 5 FIGS. 11(a) & 11(b) are elevational views of a third

enmbodi ment of t heligirhént Meshagismemiy eckswmi oralighl tke FIG. dinegratesiscismit | onal
view showi ng how the FIG 11 alignnment nechanismmy be used to align the

FIG 5 integratepackagauwithipacseg@tni thin a socket; 10 FIG 13 is an

el vational view of an L ghnent _bul | et which ma rm..part of the Fl o)
21 gnnent. mechan sy EGa 105 7 betipeais MEMERLAT drafelhiol e By digfeiegpat
al'ignnment bul | et ¢St Bafthe 1hd BIG 10 afbhfBREMecRadisnand FIG 15 is a
Cross-sectional mhg%/rvjt@%gw ngaﬁow an el ongagéed version 15'of the FIG 8

al i gnment b8l |l et nay BEsSstt(a) & H{bpard blevatichal 4idwa elya dtiedlemtiodémient of the
package within a_socket. Description of the Preferred Enbodi nent 20 An

i ntegrated circuftC.gasligiyeenioneckany@Meral |y illustrated in FIGS. | & 2. By

way of exanpl e, thepgﬁ L0008 ' et y
(CLGA) package (alt .hoEl a%@]%ﬁgﬁoaﬁﬁégﬁ%&ﬁ%@gh%ﬁ%ﬁg% ﬂg gﬁsagllgggi%ﬂ
herein may be usggchanieRNind)Hd @ibdiotdlich tHaTHIE! B sﬁ{eglrétteagmmq:a%ﬁaﬁérvﬁmm
packages, such as other LGA packages, BGA packages, et cetera). The CLGA
package 100 conpaiseeketa ceram c base 102 and a lid 104. An
10 FIG. 13 is an elvational view of an alignment bullet which may form
part of the FIG. § 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



integrated circuit is mounted to the top surface of the ceram c base 102,
beneath the Iid 104. The integrated circuit is then connected to contacts
which termnate in a contact pad pattern which is applied to (e.g.

screened) 30 onto the bottom surface of the cerami c base 102 (FIG 2). Each
contact pad 106, 108 may be formed of gold, gr any other conductive
material which will provide sufficient elecfrical contact between the

integrated circujdg ans ABy b%%ﬁﬁ@ﬂfof?oﬁf,tdri | dt e b Laile inndterib PwRichowill
which it is connected. INTFIGS. 3 & 4, the GA package 100 of FIGS. 1 & 2
i s shown 5 nountmdvide sfficiéaiseleaticabeantact keteleen tBedntegrated kiscuiBaadwati ch i s
simlar to that shown in Fl 4 is available from Thom%s & Betts

Gs. 3 &
Corporation of adagRnielectdppidneehaniopdntesiacedo ygich BAprPuRced | urality of
| b 402, | 4 ' ] .t h
cor respondi ng  cont ad TGS 70k 4 1 CLETE Rcfaadh T8 & FREST 12 Sty 1 0

402, 404 i 10 iApnSeaahesh shsenferannibicddeket BB Sbciet DO avhich fyvsimitaFhe

socket 300 is designed to align the pac_ka?e' s contact pads 106, 108 with
respect to the thacsteiws ireFH3%.0Mé 4 inavalablatlrom Tioamey &uBety Cerperatianiafy of

spring clips 302, 304, 306, 308 app al pr.essure to egc dge of

t he package's bi\d@ﬂpg@ﬁﬁﬂ%sff%ctgséogké%%@ﬁcﬁm ”??%@,p‘?%fﬁgtyiq% E?ﬂ%"g?ﬁjes of
each package 10 ' ' ¢ :
precise rel ati o%s [ 8@’3\%&%46?35@&??@5 ﬁwlﬁ@%%g%ggﬁyﬁm% B@@%?@%?d‘ggds
106, 108, then thatsppadol06;/1i08sofife-AIBA Jackhde 4000 Edak huttin 400214061 is
package' s cont act padspl 106, 108 over the socket's elastqnmer buttaons 402,

404 as t hdOackiygeregmied withn sprdectiverpaianial sdeikas sive. D 99k 3ORd8 300

510, 2510 or o sl JfoThb iackalR 3ot PR 1ok 08 Wifh RN R e
circuit board 3k@erdinCemamns! mmozwmggm%akgma!inQmﬁ@&ms:gmz,act

with the contact pads 106, 108 of a package 1 contact with
correspondi ng c&0taB06p3aEB toapplyemial prassuce txaach pdge @f §xopackage’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 108, 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 fo a printed circuit board 310 via
suitable mounting pins 312, 314 or other means. When the socket 300 is
mounted fo 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.

Aithough 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 fo alignment of a CLGA



25 Signal flow between an integrated circuit nounted 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. A though sockets
such as that which is illustrated in FIGS. 3 & 4 provide an advant ageous
means for mounting CLGA packages 100 to 30.printed circuit boards 310,
probl ens pertaining to alignnent of a CLGA -9- package 100 within such a

socket 300 still ppekades100 Withinesuvhry sbei@t@09 stitlaatrsish uivhilbonahy Gaareny
problens, two are particularly notable. First, the edges of a CLGA package
100 are not al wageniripute fosligeinans prerieisy wpamapagiculariyinaielle. meralf e uri ng

tol erances), and _the e acka 100.do not ways bear a
precise relati ongﬂgﬁs nggﬁééﬁ%ﬁ%g%%@g Elre EBﬂ%&'&VS;S%S S?W%”l%%fnefﬁ@s i's
because the cer agihgaasst didded manGairinBas [E385:ekd Og | faraqmd by
cutting it froma green sheet and then rm?i ring |etjsq’a%m§ﬂfﬁ/g¢1§%e%%r%%e SO
that it curbs. DpackagettGd do nohgiwayebess 2 preeisehelatiohdifipite ssChE¥Cpatkage’s
shrinkage which can result in 1) the base 102 10 becom ng out of square,

and 2) the base aW¥apRAURYTE8 NS, TR IS/ReCasise e rerapigdaases] 9 of sk Géd

b l'i kel A ' ' s difficult t
dosi gn a socket PRy indfb BABTOR Y YA PR RS aidgen Sheft api e °
intoit th : b tro b i
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contact pads 1068yase0802nsi siibjentdo shiiptdgeiwhishaatU@sulbi Rathe hage 408
T e ol S 55 o 2 B T B S, 5PV G i
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bet ween each corns difficyliid desigmb\so3REIBO0 shctathabh ebthandeed CUGAIpRskager
button socket 300wt S K ihe Smo way . | 219
| 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
llustrated in FIG. 6, wherein the center-{o-center spacing 600 of contact
pads is 1000 microns (um), the diameter 802 of each contact pad 106 is
20 700um, and the spacing 604 between each contact pad is only 300um. Ifa
button 402 of an elastomer button socket 300 is designed fo 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 100um, + 50-75um, is the maximum alignment 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. 8, the adequacy of the alignment



a portion of a package's contact pad 106 as possible (e.g., to ensure good
electrical contact), then a nere 300pmshift in the alignnment of a package

100 will result in a short between two of a package's contact pads.
Typically, 25 an alignnment error of 100pm 50-75pm is the maxi mum
alignment error tolerated in an environnmentqguch as that illustrated in

FIG 3. As a result, the tolerance for error as a package 100 is aligned

with its environmeains(ifugtrated in FIGKE(i.E0Me dopkets semsy biips SDX-S08Y hatuicks e

is alimt to how precisely a package's edges may be formed, and given the

constant push tobg@grasgpasssl.t he di mensi ons 600-604 shown in FIG 6, the
rate
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Th i t ' | f ' ds, 500, 502 (at
least tom, and praneean oATPeRyE brBbra Heolge,, SOt Pl pagaatst: &
known | ocations ifigsteateddt FRQI HEMhe Mghfhdr TR&Harish cbRfbrikaskagempepat tern
of contact pads 106, 108. Preferably, the alignnent pads 500, 502 are

applied to the saigansantipscs 500,502 (phidast twafarcopreferablydiec)Gdhici@Be The

al i gnnment ds 500,,6 502 are al so eferably applied to the package 100 at
t he sane tﬁﬁE tkf’é?phﬁﬁem@a?ﬁweo?&iﬁ%wn ﬁ’&@ggﬁ% .04 @ comerss Wi fesrectte

e B 20% 200 pb bR i of St 8508 108510 | BrdGARE i Qo
exanpl e, the al igrisws00, Bidsae0dhpliedothy shmeanpfdoatasihet ftteyABE chhiatt hat
t he contact pads 106, 108 are applied, by neans of a silk screening,
pads 106, 108. The aﬁgnment pads 500, 502 are also preferably applied to
the package 100 at the same time that the pattemn of contact pads 1086, 108

15 is applied fo the package 100. In this manner, their locations with respect to
the package’s contact pads 108, 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
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 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 o when a package’s contact pads 108, 108 make



stenciling, or plating operation. 20 Each of the FIG 5 alignnent pads 500,
502 may be used as a neans for attaching (e.g., soldering) an alignnent
menber to an integrated circuit package, as illustrated in FIGS. 7, 8, 11
& 14. A nore detailed discussion of the nmeans by which an alignnment nenber
may be attached to an alignnment pad is found.-bel ow. However, this

di scussion is preceded by a discussion of 25 the types of alignnment nenbers

whi ch may be att asitad: with the sbcl@ptiseidstpmer button$UG2, 404 alf the ingigtardf thalball
700 is attached to an alignnent pad 500. The hei ht of the ball 700 is
preferably great &0 tsﬂéﬂsthﬂ? tttesdzata@@etbywhc!aﬁte ?Wé@ﬂﬁébéﬂ@?s po2+ 4% 402,

404 protrude above,t he roor of the s this nner
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socket 300 pri or4ge 1‘@8"«9}5[%@?&E@tﬁlﬁcﬁwﬁﬁ%@5&01@@%%&%me¥%ﬁ%§%0211404 prior
contact with the sdcket's el astomer buttons 402, 404. If the height of

ball 700 i8 | esis grbeisetdiigndiest ahtte yckageclOd ihdhelsaskehn@00. blftthter‘rmp@:@hs 404
protrude above the surface of the socket 300, then a package's contact pads

106, 108 wil | neikensommsession andiiesianelibe sockets elasgmepy 402, 40b4
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package's contact pa 106, 108. Preferab ht "of the alignnent
ball 700 is suchuchithat helf 6r morerof theolpalt 0 pmtruwhm@hmmtaﬁgtpnme
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maki ng cont act S el astone or puyposes
of the socket 3Qfignet! pddrriatind pankﬁgﬁcoﬁta&t pads HO6( T adenaiing cofitza with

alignment ball may be, for 15 exanple 9pm. The di aneter_of an alignnent
pad 500 is pref éhggpgke’c 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, 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
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 advantageous 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 builet 800
portrayed in FIG. 8 is merely exemplary.
30 FIGS. 9(a) & 9(b) illustrate the insertion of an integrated circuit



smal l er than the dianmeter of an alignnment ball 700 which is attached to it.
In this manner, the alignnment pad 500 (in conbination with a wetting
media) can aid in centering the alignnment ball 700. Since an alignnent
ball 700 has a dianeter D which is equal to its 20 height H the distance
by which it can protrude through a socket 309 limted by the surface
area of an integrated circuit package 100 whi %h Is provided for it. If

greater prot rust oBckBiE4ED iRpoeksle: 308, INRIRAGH dhfparildriBTARY PuspoSes.

an al i gnment bul I'et |'ust r at attached’'to an

al i gnment pad 50@&(:}1'3@8 400 dhustratedin FIGS . 85Q) &Q(Bﬁha.daarm@gm buliet Ba0 a
greater bul I et hei ght may be achieved with a smaller bullet dianeter

"d". As will be mméﬂgﬂé!aﬁetw aﬂddﬁ@ sockel 3hintg whigh the package Hid is maerted
shape of abuIIe 800 d|n on t artlc

hier it s usedh A ncese X'é Bﬁ‘ﬁ%ﬁ\?e%tg%”u‘?” ”36888 &g ?@d in
FIG 8 is rel | on
of an int egfg at eés@%ﬁ%ﬁh@?@te %Q%(gg@’ Bé%gl%nﬁ)d)g] %Ebﬁ@%ﬁ%@r&kﬁﬁe %lﬁgﬁd in
conparison to Fl glipst3024368 gidd 8geketBDA havesgrostiycaligneBIiES pagkage &08(With has
an alignnment bullet 800 nounted thereto, and the socket 300 into which the

package 100 is i Feepectlp thesockehsplasipmer buttem spatasts 492, aﬂ;Qf’em wgraraia the

' & position vhBreeTh NP RR heses i SERCEs Glbetionofiy A"
grossly aligned fesiaekace. HE. Q{H)Qho&%&ﬂé%tegﬁatba%lrégﬁb@bkégg@"l@@t:ﬁ%er
button contacts 402, 404, but wherein the age's alignnen | et 800

has yet tol8eat pmsrtms\Athar@éstbermph@melahgnment heli@&ﬂ@%uasaﬁﬂ!y selated b( itg
package s ali garerireicts hef 4GS Barte} ddbuiag e Baekactull Butad fomae
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9(a) to its position in FIG not e t hat
alignment bullet 800 allows it to seat in its correspendmg socket hole prior to

when the package’s contact pads 108, 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 {o 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.



alignment bullet 800 allows it to seat in its correspondi ng socket hol e
prior to when the package's contact pads 106, 108 nmake contact with the
socket's 15 el astonmer button contacts 402, 404. As a result, conpression of
the socket's elastonmer button contacts 402, 404 does not begin until the
package 100 is precisely aligned. However,1 n sone cases, the height of
the alignnment bullet 800 may be | ess than thg di stance by which the

el astoner butt OrFurﬂ%}hﬁ%srfWsolé@ﬂbéﬂt%]fj?xfdvﬂéstthé rhb &% gpwmtﬁ@sgms
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i nterface 300. The alignnent nenbers 00 illustrate
are ~ alignment pad 500 and then heated to 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
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 wetling 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 106, 108 may therefore be maintained. a
Using methods similar to those which are used to apply contact and
alignment pads 106, 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 stenéi!ing operation. A wetting media 802 may



10 attached to an alignnent pad 500 using a wetting nmedia 702, 802. The
wetting nmedia 802 may be, for exanple, a paste solder (i.e., a flux

i mpregnat ed solder). The wetting nedia 802 may be deposited on the

al i gnment pad 500 and then heated to a liquid state. Wen heated, surface
tension of the liquified wetting nedia 802 CE#ses an alignment nenber 700,
15 800 placed in contact therewith to float f the alignnent pad 500 is of

a sufficiently gpplde §%%cg§xt(e@'lﬁteme%h§ro?%h rﬁgf?é 4R ehgmgfé%[[ﬁﬂrﬁén{ {éla.ggg‘e

al i gnment nenber 700, e surtace ten I on medi a

802 not only caoseputdreoatoiedreptingenber 700, 800 to float, but also
causes the alignnent nenber 700, 800 to center over the allgnnent pad 500.

20 Assuming that the hajharmeﬁtm@mta 302 js gpwiadstosibedmtiselyat arnaligmnenhg
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to those which dhe waling needia S0y V&!Bmweérﬁﬂa%ﬁrajﬁwrpm maahgmaen’soo
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means of automatic dispensing equipnent (e.g., a conputer controlle
syringe). WUhen @Gﬂ@ntdfrﬁ@e wedling seglia gi)&pplwﬁwahgnmenmnm;&mhnma

alignment pad 500 anet er ref erably 1) smaller than that
of the 5 ali gnnéﬁ’?@?é ogggtﬂg@%gpe@ﬁp # ar ge enough to provide a good
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area of
pad 502, the 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 wefting 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 |
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



the wetting nmedia 802 will provide a snaller area over which the alignnment
menber 800 may float, and the alignnment nenber 800 nay be nore precisely
centered over an alignnment pad 500 prior to when the wetting 10 action of
the wetting nmedia 802 pulls the alignment nmenber 800 into a seated
position on the alignment pad. To further aifkin centering an alignment
menber 800 on an alignnment pad 502, the alighnment pad 502 may be shaped as

an annular ring bﬂ\@ecil@:)thafﬂ'@d)@%@l%@zdjrﬁ@fﬁé ehd eF13. h@)pmhéQﬁamYerbmhteor
exanpl e, 600pm and the 15 height of the pad 502 may be, for exanple, 12pm

In FIG 11(a), araisathdisar!302ng lsssaibad thmzm@dtanpetaraﬁmelwmﬁmwmg ghaped
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nedi a 1102, 5i n caifgrireatt menl 502 (Flmetztz;nmmle@osém@eﬁ@ﬁ@teﬁbfﬁﬁﬁa@éé@@ﬂe@nt péd
502, cause the alignment ball 1100 to center on the alignnment pad 502.
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el astomer butt oram:bttieehn@ﬂﬁoxrtmnlﬁf(ﬂne hﬁmu&n nhgaiOZatﬁeim tcgaxmm@s@%lehﬁtnngOO
may easily, be centered on_an 30 annul ar rin al i gnnment pad 502 the

al i gnment ~Hl | etMamedisay ﬂl‘)%ahg.@neﬂfrwmééoansﬁﬁtsa’tﬁf igen igtertaces®fil.oln
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rai sed di sc 1302Zidrey afeaitad deting meﬁhﬁm,%ridbwth 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 illustrated in
FIGS. 9(a) & 9(b). '

it 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 bution
socket 300, the above methods and apparatus may be used to align various

25 types of integrated circuit packages with various types of inferfaces. 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.



t he alignment pad 502 when the alignnent bullet 1300 is placed on the 5

al i gnnent pad 502 (FIG 14). The closer the dianeter of the raised disc
1302 is to the inside dianmeter of the annular ring 502, the nore precisely
the alignnment bullet 1300 will be centered on the alignnent pad 502.
Furthernore, substantial equality in the diageters of the raised disc 1302
and the inner portion of the annular ring 502 hel ps to suppress bending 10
noments as the al i gnngyy; - } fred Bnibiodimestd 8£$e300. In
the case of an aIig2ﬁgﬁﬁq%§#%@¥é%§@d%@g§§§{ggﬂﬁentering is best achieved
with the aid of irgehton Bdvevbeen tdgsoshbdiridaajl haneinwit ihtmbe anderstapd dhalie

th”g sﬁf’zé‘d:‘isz%igéﬁw ponaaRts Mey 4 NSV 1S6r AR GET DRR I 31 SEBRUEE Gt
i i | GS. ] i :
gfibnngiirghﬁlelgf%gﬁssgvggg%1§9§A§éﬁ%t%%$ﬁ%%¢§§ ggﬁﬁ%ﬁ%ﬂ?pg%nﬁﬁygggge

di ameter. |8 Fl Ggddtionshek&ept asInawy Btheablignarent bul | et 1500 which is
| ong enoughgto g??gn an’inté%rated ci?%uf?bZO 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 alignnent of
integrated circuit packages 100 within an el astonmer button socket 300, the
above net hods and apparatus may be used to align various 25 types of
integrated circuit packages with various types of interfaces. As already
menti oned, another type of integrated circuit package which can benefit
fromthe disclosed nethods and apparatus is the ball grid array package.
O her types of interfaces with which a package 100 nay need to be aligned
include printed circuit boards 310, test sockets, and other 30 interfaces.
16



VWhile illustrative and presently preferred enbodi nents of the invention
have been described in detail herein, it is to be understood that the

i nventive concepts may be otherw se variously enbodi ed and enpl oyed, and
that the appended clains are intended to be construed to include such 5

vari ations, except as limted by the prior -17- WHAT IS CLAIMED I S: 1.
An integrated circuit package (100), conpri- |ng a) a pattern of contact
pads (106, 108) T?SthL fiEtYd.ace of the integrated circuit package;

and b) a nunber of "annular r| ng shaped alignnent pads (502) applied 5 to

sai d surface at know:hmagram@@cmmmpa@ageomoop cmnmsmagtern of cont act
pads. 2. An integrated circuit package 00) as in claim1, t her

conprising a nunber @f alagﬁﬁ%mﬂfrﬁé?%%ﬁtﬁ 51006, 198).annigdits as%ﬂﬂ%‘ﬁmle of
(100) “as' 1 noct a5, “whor ortPasReR et Bhekdes M o arber of o 1 gnment 0.
members is an alignmept bul hﬁhb@%é@ghn !BﬁYh@%hﬁﬁe@’éﬂgﬁﬁa%ﬂ?bad@[M)'@ﬁl@éped

to protrude into one Of sal nunber ann ring shaped al I gniment pads
(502). 4. Ap integrated citoasid spdateagekidadjocationpwithi regpect)to safrthpatiem of
contact pads (106, 108) applied to a surface of the integrated circuit
package; and b) a nunber dif GONtRRPEAE- bul | et s (800) attached to said
surface at 5 known | ocations with respect to said pattern of contact pads.
5. A nethod of providing an integrated circuit package (100) wth an

al i gnnent mechary sm Rﬁiﬁiég;%'téwciré\):t BaiNagena 08) 88t eamaf finthdragimprégsg a
(106, 108) to the integrated
number of alignment members (1100) attached to said number of

annular ring shaped alignment pads (502).

3. An integrated circuit package (100) as in claim 2, wherein at least one
of said number of alignment members is an alignment bullet (1300)
having an end (1302) which is shaped to protrude into one of said
number of annular ring shaped alignment pads (502).

4, An integrated circuit package (100), comprising:
a) a pattern of contact pads (106, 108) applied to a surface of the
integrated circuit package; and
b) a number of alignment bullets (800) attached to said surface at

5 known locations with respect o said pattern of contact pads.

5. A method of providing an integrated circuit package (100) with an
alignment mechanism, comprising: .
a) applying a pattern of contact pads (106, 108) o the integrated
circuit package; and
5 b) applying a number of annular ring shaped alignment pads
(502) to said integrated circuit package, at known locations with

respect to said pattern of contact pads.
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circuit package;

al i gnnent pads
| ocations with

Y r1a1aasasanti/ e/l

and 5 b) applying a nunber of annular ring shaped

(502) to said integrated circuit package, at known
respect to said pattern of contact pads.

111} CL1-18- 6. Anethod as in claimS§5,

further conprising attaching a nunber of al |§nrrent menbers (1100) to said

nunber of annul

ar ring shaped alignnent pa

(502). 7. A nmethod as in

claim6, further conprising: a) applying a wetting nmedia (1102) to said

nunber of annul
wetting nedia;
to said nunber

ar ring

Fd S g

of annu

shaped al i gnnent pads (502); and b) heating said
Mei’ﬁé@ﬁ@ i iaRfisd fﬁﬁH@?‘%fon’iHns%g Qﬁﬁﬁﬂhg ERRehar 64100)

ring shaped alignment pads while said wetting

media is heated. 8. /éhgﬁtﬁamdmiémmm\(ndﬁmyomm nuadeabédnollse ving ghapiedge
al i gnnment rrechaa g )corrprl sing: a) heating a wetting nedia

(100) with an

(1102) which is appl igignmenapa

annul ar ring shaped alignnent pads

(502) provided on said 5 integrated circuit package at known | ocations with
respect to a pattern of contacts pads (106, 108) provided on said

integrated cir
(1100) to said

wetting nmedia is heatgd.

10

C it
nunber

b)
c)

ﬁlﬁ?f%daé“‘ﬁic@}m%thﬁ%r%n?pwer of alignment menbers
a

nnul'ar ring shaped alignnent pads while said
applying a wetting media (1102) to said number of annular ring

shaped alignment pads (502); and

heating said wetting media; and

attaching said number of alignment members (1100) to said
number of annular ring shaped alignment pads while said

wetting media is heated.

8. A method of providing an integrated circuit package (100) with an

alignment mechanism, comprising:

a)

b)

heating a wetting media (1102) which is applied to a number of
annular ring shaped alignment pads (502} provided on said
integrated circuit package at known locations with respect fo a
pattern of contacts pads (106, 108) provided on said integrated
circuit package; and

attaching a number of alignment members (1100) to said
number of annular ring shaped alignment pads while said

wetting media is heated.

9. A method as in claim 8, wherein one of said alignment members is an

alignment bullet (1300) having an end (1302) which is shaped to

protrude into one of said number of annular ring shaped alignment

pads (502), and wherein the method further comprises placing said

end of said alignment bullet in contact with one the wetting media

{1400) which is applied to one of said alignment pads.

R
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9. Anethod as in claim8, wherein one of said alignnment nmenbers is an
alignnment bullet (1300) having an end (1302) which is shaped to protrude
into one of said nunber of annular ring shaped alignnment pads (502), and
wherein the nmethod further conprises placing said 5 end of said alignnment
bullet in contact with one the wetting rredi? (1400) which is applied to
one of said alignnent pads. 111111111111117T $11111#1111211 C 1 -19- 10. A
nmet hod of providing an integrated circuit package (100) with an alignnent
mechani sm conprising: a) heating a wetting nedia (802) which is applied to
a nunber of alighmeng niwlédb’égﬂ)vidnhg\dndﬁfégmeaain@uhmfaegagéem@)iwmmian 5
package at known locations with respect to a pattern of contacts pads
(106, 108) provi ded alignaiehtimecdgnigmdcanpising: package; and b) attaching
nunber of alighnment bullets (800) to, said nu f . alignnent pads, while
said wetting nedia i ®heathad mQI%Wﬁﬁ'”ﬁl‘I‘@'ﬁl@ﬂ""?‘ﬁh ipap 185 iimbéFot

alignment pads (500) provided on said integrated circuit

a

5 package at known locations with respect to a pattern of
contacts pads (106, 108) provided on said integrated circuit
package; and

b) attaching a number of alignment bullets (800} to said number of

alignment pads while said wetting media is heated.

A



