- MNe3e<9, "N6<T(-0 7 MAY 2002 B ack *cooooz* This invention relates
generally to nmufti-chip nodul es for coupling nore than one chip together in
a single package. For a nunber of reasons, it is desirable to pacﬁﬁgﬁ,gﬁ@e
than one integrated circuit die or chip in a single package. In s % S,
the two dice may necessitate different processing technologies. In such
case, the two dice nust be nade indepéﬁdently and t hen conbi ned

For exanple, one die may be made using a bipolar process and anc‘m‘mm“mmmm
made using a conplenentary netal oxide sem conductor (CMXS) process]mg“*

Simlarly, one die may use a |logic process and the other die may use
menory process. For exanple, sone dice nay use stacked gate designs which

may be inconpatible with logic processes. 'lhus,in a variety ofyss i
it may 'be desirable to putMuinyphipdyipénie With Eydenspamoxi mity wit hmwmlmﬁm"mmﬁm
ddi t { Q.. N

them on the sane integrated circuit fabrication process. In .a

SONMe Cages.. i A8 | evel of integration available my be .such that to achi eve

t he fulé—tﬁ%é%rlities, separate dice nust be used. |If separate dice are

used, it mayThisitventie dsis patdralt to nodikiptmaedues doromuploggeh brerthanene kipout si de

world 'thr h a.single set of input .and output connections. These input

.and ou%%ﬁ?gg%ﬁﬁgg¥? ﬁgﬁﬁhy be, for exanple, pins or solder balls. In sonme

cases it mayFbe gdegier afxeasohsg ii istlesimblenepickepremonahali are ittegrerd hiratihdie oand

then to _j.nterconnect, th together. to t outside.world. Thus, there is a

need fof Bk SSRESHTEN Brnnr eurcnt B o e ettt o

connect tedhndlogitd) dn euthsdaske theawvb dice S madeindepeadahslycaed Weh RombRedspect, a

muf ti - chi dule includes.a | ami nate | ayer,.having a tqQp apnd a bottom si des

Ond 5 CiFslE AL xS, RF Fi b e s B A AR R PP B BPYEF GH0A he

| ayer. WHB8g hicbmplesiBhibryi et dx@lclentRdaictori(TRIODMDrodede Snilhile cha¥RMmdyseugh

t he pass&gg. A second chip.is secured to the top side of the_layer by

bunps. FIRE! BEPESSS pRETEARST df MAYEHE FEAIORCREEST bf ¥ TeYBIes Bhferlies DERRSCC hi ps.

The ext @dﬁ&eﬁ@aie'&kiﬁﬂﬁﬁhiﬁl@ﬂ%ﬁ@é Scohbaiblemith eicsropdsest. t0 at | east one of the
i pS.

first and second. chi p; 0 7. MAY 2002 -2,9@?er aéggcts are described in
the acconpan YACER o SRS Aldmey bh JRsiratile fogrt BRRTCRISilY FHOR PropEtY

Dr awi Ngsvithbgt makinhgbthém Gh @ datheSRbHEGR AirSliDHEriSHeh pritads. Yh SMMiGdn, BNRme
anodl Wrggsgs;gl];e ltegcel o? :irn?e',sggahu:[onlagz\:/jig}el rgany’ be such that to achieve the full capabilities, separate
dice must be used. If separate dice are used, it may still be desirable to connect the dice together
to the outside world through a single set of input and output connections. These input and output
connections may be, for example, pins or solder balls. In some cases it may be desirable to
interconnect the two dice to each other and then to interconnect them together to the outside
world.
Thus, there is a need for packages which enable dice to be connected together before

connection to the outside world.

Summary

In accordance with one aspect, a multi-chip module includes a laminate layer having a
top and a bottom sides and a central passage. A first chip is secured to the bottom side of the
layer. The first chip is wire bonded to the top side of the layer through the passage. A second
chip is secured to the top side of the layer by bumps. The layer includes an extension accessible
beyond one of the chips. The extension includes contacts which may be coupled to at least one

of the first and second chips.



Fig. 2 is a greatly enlarged cross-sectional view of a subassenbly, in
accordance with the enbodi nent shown in Fig. 1, after a first chip has been
connected io a |lam nate |ayer and the assenbly wire bonded; Fig. g-’ ﬁAgZUUZ
‘greatly enlarged cross-sectional view of the enbodi mnent shown in Fig.

after a second chip has been attached; Fig. 4 is a greatly enlarged
cross-sectional view of the package of Fig. 3 after it has been subject to
encapsul ation; Fig. 5 is a greatly enkarged bottom plan view of one

enbodi ment of the present invention;, and Fig. 6 is a greatly enlarged
bot t om pl aniny} SWelk 2PN @dsBEPeERIREATBHpaRink BFedii@FBAtand RI4eRET On. Detail ed
Description Reféerring to Fig. 1, a mufti-chip nodule 10 includes a first
chip 16, a second chip 22 and a |lam nate |ayer 12 sandw ched between the
fi r stBuefdesemptioh oftth a8ingsd 22. The |ami nate |ayer 12 provi des one or

| conduct i ve t parated by insul at d d b
e | el R RN Bk A RTRRAVRY Ptk ERSpG Lot BLSS Y,
22 angvéexiodr nal devices (not shown). The lam nate |layer 12 includes an

upper side 30, a lower side 32 and central passage 14. The central passage
may ext endrigl s gsatly enlgigied erossHsectiopaluyiew o ajsnbasserablyainpscardages withdhent

12 o SepaR el iy Toa0SHEROMp B TEPridid s Larlf BB IRE LN,

t o f afssenably avitethsided, 40. The extension 40 provides a contact surface to
make contact with external devices. The first chip 16 may be coupled to the
| ami nat e 1Eiged isipgnsgile srlargsd sEpsiusecdiopalntiewiof dhe embodimenfdpawnge Fegrk 3igr

pass n the upper surface 30 of the lam nate |ayer 12,
07 %Cé’bﬂﬂogﬁﬁgg‘%&?ﬁ%%%ﬁ Fig. 2. The first chip 16 may be physically
coupl ed t dFigheissegrentdly elilayged 2rdsy-seatioaslhasw\of theyekagdsBof Fipe3 afitrashascbdeayer
18 may, conventi onftl ly be an adhesive tape strip which adhesively secures
the UPPEFt QEPFRSEIATOD; he first chip 16 to the | ower surface 32 of the

l'am nate |@yes isllere Weﬁ@%@ﬂ@pﬁ&h@l%@vié@%f%ﬁe%%Bhﬁﬁjelﬁ 8f iRreant PRbAIAYer
12 directly using bunps 24 which may be formed of solder balls. As

i |l usandat ed, the bunps 24 may be of substantially smaller dianeter than the

bunps 28 B9V 1eds Laly SAMRE bl HBH i nDREHLELAnteR: Sithe LAdtn eV ces.

invention.

Detailed Description

Referring to Fig. 1, a multi-chip module 10 includes a first chip 16, a second chip 22 and
a laminate layer 12 sandwiched between the first and second chips 16 and 22. The laminate
layer 12 provides one or more layers of conductive traces separated by insulators and coupled by
vias to enable interconnection between the first chip 16, the second chip 22 and external devices
(not shown).

The laminate layer 12 includes an upper side 30, a lower side 32 and central passage 14.
The central passage may extend along the length of the module 10 in a rectangular arrangement,
in one embodiment of the invention.

As shown in Fig. 1, the laminate layer 12 may extend outwardly beyond both of the first
and second chips 16 and 22 to form an extension 40. The extension 40 provides a contact
surface to make contact with external devices.

The first chip 16 may be coupled to the laminate layer 12 by extending wire bond wires

20 through the central passage 14 1o the pads 34 on the upper surface 30 of the laminate layer 12,



tn this way, a relatively low profile mlti-chip nmodule may be fabricated.
For exanple, by may of illustration onIy i n one enbodi nent of the present
invention, the first and second chips 16 and 22 may be on the ordel 7dMAY.2008
nillineters thick, the lam nate |layer 12 may be on the order of .25
mllimeters thick and the spacing between the first and second chips may be
on the order' of 0.1 mllineters in the case of the second chip 22 and .07S
mllineters in the case of the first thip 16. This gives an overall helght
of lLess than one millimeter. If the solder bunps 28 are on the order of .5
m | || eetkewen imFigi anﬁhelﬁ;sttch@ ldveayabd plasicgly cofipledhe thssecdnld\chiyad? beawon t he
or der about one m| Ilnete faor exa I 1'i neter. Thus,
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mul ti-chip dule 10 1 lustrated. Initially the first chip 16 is secured
by adbesiv2. tape 18 to the | ower surface 32 of the Ianlnate Iayer 12. Wre
bond wires .20 exten ough the t he
ooper sur t 08 sgEBrehines s o PaFee fatalelal T iR il B Pa 2R ng

next vigcHindy be ,foﬁrfb% cTesRRHb R stziﬂuﬁPaXecpﬁxeSMrﬁ@&ﬁl Hxﬁ%‘ BE 84 s@d%taﬁlh@ll am nat e
| ayer 12 using solder balls 24. After a reflow ste he sol der balls 24
sof t esmslléf diametet thanttle bwops 28 plesidsd domadnoedtingabe t:mnbenwm Hetsexdamnahn t he
upper surface of the lam nate layer 12. Thereafter, the entire assenbly is
placeg fi®an encapsul ation nold, in one embodi nent of the present

i nvention, 1hedifiwag, atﬂ@atmgamwleﬂte meltiLdhip ARJLRIhSNBe Idtveed. Fbeelanipit, and
second ChIpS 16 and 22, as shown in Fu% 4. This |l eaves the extension 40
ext en8@V iy fillastation prbin ers enekadimentd dheprereng invenfion thafirsy én@/secpné gaps
bet we o .

viy 260" 1R 2R Tk S e Sr RO oA gullinBlerg Byl bis 1URGRR! lar TRHEL b one,
bal | s onter bf mSSnﬂBmmys théckedndahé spzaing\betwosenl thel fikyy aﬁd) sécand shipd noy He2ort thea
trace 48 or a via 50 or 60. .T 8 and 58 in ture may
be cofl eéaf fd mgﬁmst@f%mahe gse £4 thersepepd ﬂ%gg aad A S Tgeroisrs inee Faseioh e
layer g1 ey lgg §R/e¥ bR ovet8l ki ‘ﬁpof I'ébsntﬁbﬁ Ine ﬁlﬁﬂﬁnﬁc@érdqf thlaa;sbiﬁr g@mﬁi 2@LRer
|nterconne tion Ices are secuUred to the extensions . hi's™ way,

ext er naltha:kedexc@"sS nnaylrbeexsomdm@d thp avialldigighs of Bl assenzlﬂy nmkbengl theerderi cal
connecg n st _and seco hrough
Cho | ShiREE obf ufliind, Fiekampic §F piliaige” SR B EN Sloritn 0 oF

pr esehdseiBieithy 88 fashithe@ ttRBIhOWIERd RREnS¥H aod outwardly from each opposed
edges 41 of the nodul e 10. Solder balls 28 may be aligned al ong each side
in the | engeferans é@wﬂ@ﬁl&ﬂ theesegyanen of éﬁﬁemblmg Heqnpii-gip sdptantlis each

ext en one
oxt e 0, FRE R HRTHAUSRG KB OO AR e BRPURN B s e
nor e bmbidate loak 12, Néxeqnbomd wirgs mextenkgﬁsowgh the passegerbdltd eouple thRphés 34 ng t o

Fig. 6, in acc W th.sti of her .e di nent of the present
invenﬁpdﬁmeEﬂ% S@ﬁgﬂﬁﬁa@@“WE aﬂ%ﬁgﬁﬁfﬁggg Qﬁ four edges 41 of the
nodul e 10. ThihihhhextWe¥ig. 301Heechrl dhip 28 1 beharfaodRoastedlonBe fa8lhate
portlons 41 a-d to increase the nunber of connections that may be ma

Agai nl2 nsing exidenkallsi244 Aferye refowritert trersodder bt epfjen: syifagipntly odicee tb%ll | s
to be_att f t dul e 10.
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nunber of Q‘H’ﬁ@dftéf?ﬂi@%ntﬁ&ﬁgianblyl ik pRded ztrhemapiulmdri malpirecnedrebatinenists
nodi fi cations, and vari ations therefrom is.intended that the appended
cl ai ndePBeaspt imyantinne FOTRIBE theRersutan, AQ) “Wj‘tell agipphbetysen the fing) andisgconde ¢ r ue
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CLAI e conprising anlnat I'ayer “having top
and biebst afrths pdnﬂ&ga ndlermagntlyathepaps lagereexath‘e ohsps Icharmpl Xemay dd ﬁﬂl@d tupewildot t om
side of s Iaye said first chip wire bonded to the top side of said

| ayerURqsF 5H“§Hid passage; a second chip secured to the top side of the

| ayer and coupl ed by bunps to said |ayer; and said |ayer including an
extensi on beyond at | east one of said chips, said extension including
contacts. 2. The nodule of claim1 wherein said contacts are contacted by
sol der balls. 3. The nodule of claim11 including a pair of opposed
extensi ons each extendi ng outwardly beyond the rest of the nodul e and each
havi ng contacts.



4. The nodule of claiml1 wherein said extension extends all the way around
said nodule.” . 5. The nodule of claim1l wherein said first chip is bonded
to said layer using adhesive securement. 6. The nodule of claimb5 QMiemayi)
'sai d adhesive securenent is adhesive tape. 7. The nodule of claim1 whereln
the overall height of said nodule is approximtely one mllineter or |ess.
8. The nodule of claiml wherein said first and second chips are aligned
one over the other and centered over sajd passage. 9. The nodule of claim8
wherein said passage is centered in said |ayer. 0 7 MAY 2002 -G 10. The

modul e of clgiaxdmWiRenaid Sdodinkae kage phaenithi tieh oY BIRI I Ybumpd 28 HRG
nodul e of claim 1 wherein said region between said first and second chips

is fillkselogtrienlyroupledbrnontaate 52 vhé2 trodlmhce A8for SRy afftevieshosel. dlhe

ext ensi uﬁgfg 14 ficl, i A

met hod @?”?é?%?%égglnu ?§%ﬁ?%*ﬁ%ﬂﬁﬁ@h%Sﬁéﬁﬁéﬁﬁgg”%ﬁﬁ%@?%%ﬁ§9§%8ﬁ§an a
first clifndtolagefi2istwayof acie, of ordd. am nate |ayer; inverting the assenbly

of said lamipate layer. and said fjrst chip; wre .bonding sgid first chipto
a second surRED-GFe Slie Dl Atk SherIyEROnISER ARGCS TetONEehits TEnTRE
second 50ir iakR vidly, &akilal RN RS HAY b8 XEhtatted B tHRUBRRT bARIS, hARMBGIeRicdl first
and second chips on said | am nagle | ayer so that at |east a EOI’.'[I on of said

| ami nat ETEGHNS ExensRIsnaohtediTt B erRdsaing 19iapd £2 Anaueitibs taniewir faver thd
provi ding angeleaelelth $9. sCARGnRBirIeH: df @eeg,?%ﬁfinggven%n, O IR Ay ¢l al M

13 including aligning said first and secon over one ano . 15. The
met hod eftend eutyartlly fromleach prpopedededs AL ohthganadubst 1 G xJad¢rsibelis2 e helplgped

;"r‘]‘é}"’ﬁ&?%)éngﬁ%ﬂ@?heﬁﬁ‘% lgﬁ%ﬁ.tdir@&gnso?%é"&téimoﬂ%o. %95?&9 Smﬁ@&i&%gs,oéaaﬁ' ai m 14
g I'gni ng sal I'PS SO as to forman extension of sald | am nate
| ayer t traenseont dhdsy extemboutivardbeyayodd stendhe imppeximatt vidtipéd fatnelsylder i@ ssai d
that a plurality of solder balls may be coupled, two or more solder balls deep, along the edges 41
of the module 10.
Referring to Fig. 6, in accordance with still another embodiment of the present invention,
the extension 40 may extend around all four edges 41 of the module 10. In this way, solder balls
28 may be coupled along four edge portions 41a-d to increase the number of connections that
may be made. Again, the extension 40 may extend further outwardly to allow solder balls to be
attached, two or more deep, along the edges 41 of the module 10.
While the present invention has been described with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and variations

therefrom. Itis intended that the appended claims cover all such modifications and variations as

fall within the true spirit and scope of this present invention.



nodul e. 17. The nmet hod of claim 15 including providing solder balls on said
contacts on said extensions. 0 7 MAY 2002 7 18. The nethod of claim 13
including filling a region between said chips with an encapsulant.g@@M @@@
met hod of claim 18 including formng a passage through said | am nate Ié

and formng wire bonds fromsaid first chip through said passage to the
second surface of said | am nate | ayer.5-20. The nethod of claim 18 including
coupling said contact and said first and second chips through traces
extending through said |am nate |ayer. 21. A nufti-chip nodul e conprising:

a centra m%¥ | EXRE: ying a top side and a bottom side, a bonding pad
on each ofﬁéai gLes alr? ¢onductive interconnections extending through

said layer; a first chip secured to the bottom side of said | ayer; a second
chi p secured 1t o themubipchsp thedat compribhgayer, said second chip secured by

bunps L0 Sl d. | Y SlamBd |31 HhEn Ll g b vy phygnd said first
and second chi ps, “sal a4 uafhy & pondrng. pad onran ext ensi on

ext endi ng out war dlayfirie}iprsdciged @ the battonaside sfsennalyet,ajpisfikiorhicwiragetdedgo sai d
chips to, exter a% deiceém%éé..ghe nodul e of claim21 wherein said |ayer is
a | ani ndPePAAEOl 38 layg, 6f'e PEP2&% ai m 21 wherein said first chipis

adhesi vel y secur ed st@n8ah# seair&l to top §ide ofM@dudyer &fd upiedba Dumipetciai sai d
first chip is secured by adhesive tape to said |ayer. 25. The nodul e of
cl ai m 2112¥#%e¥¥i n said |ayer includes a central aperture, said fir st

said layer including an extension beyond at least one of said chips, said extension

including contacts.
2. The module of claim 1 wherein said contacts are contacted by solder balls.

3. The module of claim 1 including a pair of opposed extensions each extending

outwardly beyond the rest of the module and each having contacts.

4. The module of claim 1 wherein said extension extends all the way around said
module.

5. The module of claim 1 wherein said first chip is bonded to said layer using

adhesive securement.
6. The module of claim 5 wherein said adhesive securement is adhesive tape.

7. The module of claim 1 wherein the overall height of said module is approximately

one millimeter or less.

8. The module of claim 1 wherein said first and second chips are aligned one over

the other and centered over said passage.

9. The module of claim 8 wherein said passage is centered in said layer.



chip wire bonded to the top side of said |ayer through said aperture. 07
MAY 2002 8 26. The nodul e of claim 21 including solder balls corrected to
said contacts on said bottomand top sides. 27. The nodul e of claigz%&q )
havi ng an overall height of |ess than approximately 1 mllineter. . ﬁ@
nmodul e of claim 21 wherein said extension extends outwardly beyond said
first and second chips in tw directions. 29. The nodule of claim 21
wherein said | ayer extends beyond saidschips conpletely around said chips.
30. .The nodul e of claim 21 wherein said first and second chips are aligned

W th one apgt hﬂTh%’h%d?ﬁ’é&i‘él&lHFfu@x@f@éﬁ QAia%S?g{AF?/ﬂ% iﬁa"i‘é’rﬁf Ssy('lili‘?’i‘éeﬁl’ghe modul e of

claim 30 wherein a passage 1s tornmed cen roug yer for wre
bonding said first chip to said layer. 32. A nethod conprising: coupling a

first chip.to a first side of a support struciure; cqupling a second chip
to a second!si dehsmednlgokqlypbl thsteinsaid Fegion beiwesrysaa fiast sfif serand $hinscs ur e

to exkan t peyond the first chip; and providing a bonding pad on
t he part?gﬁﬂéﬁgégﬁgmstructure extendi ng outwardly beyond said first chip.

33. The nethod of claim 32 wherein coupling a first chip includes

adhesi vely_coupling a fir .chjp.to.sai.d support structure 34. The t hod
o ol a1 m 337w o Ele aeal M B 6 R BUE A T B RETR 1 1 st
chip fiestbaddidagdRags. on said second side of said support structure. 07
MAY 2002

13. A method of forming a multi-chip module comprising:
adhesively securing a first chip to a first surface of a laminate layer;
inverting the assembly of said laminate layer and said first chip;
wire bonding said first chip to a second surface of said laminate layer;
securing a second chip to the second surface of said laminate layer using bumps;
positioning said first and second chips on said laminate layer so that at least a
portion of said laminate layer extends outwardly beyond said first and second chips; and

providing an electrical contact on said extension.

14. The method of claim 13 including aligning said first and second chips over one

another.

15. The method of claim 14 including providing a pair of extensions extending

outwardly beyond said first and second chips.

16. The method of claim 14 including aligning said chips so as to form an extension
of said laminate layer that extends outwardly beyond said chips and completely around said

module.

17.  The method of claim 15 including providing solder balls on said contacts on said

extensions.



_g_ 35. The nethod of claim 32 wherein coupling a second chip includes bunp
bondi ng said second chip to said second side of said support structure. 36.
The nethod of claim 32 when ein causing said support structure to e¢ %@ﬁ
outwardly includes causing said support structure to extend outward z JWV
two opposed edges of the first chip. 37. The nethod of claim 36 wherein
causi ng said support structure to extend outwardly includes causing said
support structure to extend outwardly-beyond four edges of said first chip.
38. . The nethod of claim 32 wherein causing said support structure to extend
out war dl'y i18cl udgs ;aaHsd Bclam U3 SHEPREA ﬁﬁhfg%tegfoa Hm%@;@a@g& wahahy
beyond said first and second chips. 39. The nethod of claim32 including
coupl engppselent. fi r st and second chips to said bonding pad on said portion
via traces extending through said structure. 40. The nmet hod of claim 39

i ncluding coupling a solder ball to said bonding pad. .AY .AFu y. A( . A(. A
CA(s A 183(. Afheunethod 8clZim 18 including forming a passage through said laminate layer
zupkf a\ W ca] ca] ca] ca] ca] ca] ca) ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca
] ca] capé grennpe wiredlonds fonl seRhlUjstelyp darpugh said passage to the second surface of sai
gre@ﬁ?ﬁgﬁ.%% “g#Z$$$96mmnhcAY]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]cé}ca%ca%%é]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca!@k@@&&v&&fr":(CXKX
(()OQg)) +tp+t+++tM {, , *-2------ .}xsnid_Z]]]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]caLca]ca]palca]ca,ca]ca_ca]qa]ca!ca]ca]ga cal . X ../ X|I1
OR000 1i 1128222 twanehedaf claim 18 including coupling said contact and said first and second

chips through traces extending through said laminate layer.

21. A multi-chip module comprising:

a central support layer having a top side and a bottom side, a bonding pad on each
of said sides and conductive interconnections extending through said layer;

a first chip secured to the bottom side of said layer;

a second chip secured to the top side of said layer, said second chip secured by
bumps to said layer; and

said layer extending outwardly beyond said first and second chips, said layer
including a bonding pad on an extension extending outwardly beyond said first and second chips

for connecting said chips to external devices.

22. The module of claim 21 wherein said layer is a laminate layer.

23.  The module of claim 21 wherein said first chip is adhesively secured to said layer.

24. The module of claim 23 wherein said first chip is secured by adhesive tape to said
layer.

25.  The module of claim 21 wherein said layer includes a central aperture, said first

chip wire bonded to the top side of said layer through said aperture.
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30.  The module of claim 21 wherein said first and second chips are aligned with one

another and positioned centrally on said layer.

31.  The module of claim 30 wherein a passage is formed centrally through said layer

for wire bonding said first chip to said layer.

32. A method comprising:
coupling a first chip to a first side of a support structure;
coupling a second chip to a second side of said support structure;
causing said support structure to extend outwardly beyond the first chip; and
providing a bonding pad on the portion of said structure extending outwardly

beyond said first chip.

33.  The method of claim 32 wherein coupling a first chip includes adhesively

coupling a first chip to said support structure.

34.  The method of claim 33 wherein coupling a first chip includes wire bonding said

first chip to bonding pads on said second side of said support structure.



109%&' ()-YY 10%& ()-YY

109&' ()-Y++M {,, *-2-dE{\ =1 | 1109%& () -1 0g#10%&' ()-11.!10%& ()-13+10%& ()-1) 10
98 ()-f&LOYR ()-2--------- bCl 9S 109%Z&" ()- 10%Z& ()-"'109%&Z& ()- 100 TCMAY 2002

101 6GLO%&' () -1 4! 10%&' ()--.X. ../ X/ dEbC! F109%Z& ()-!109%Z& ()-f109%Z& ()-$109%Z&
()-,110%& ()- 10%Z& ()-X/ |//OROO0dELC! ! s10%&Z& ()- &10%Z& () -

L109Z& ()-109%Z& ()- Y109%&Z& ()-109%Z& ()-0

1i 111322dEbC! / Y" 109%&Z& () -, Y'109%Z& () -y 109Z&' () - @ 109Z& ()-$ %409%Z& () -

#f 109%&2& () -222.3/30313>3B3bC! 3 10%&' ()-&10%&' ()- 10Z 10Z

10Z° 610%Z&' () -4! 10%& ()-1109%Z& ()-B3333

4Z44dEbC Y 1098 () - F& 109& ()-Y3109%& ()-F,z 10%& ()-Y

-109&' () - FBﬁ1ocy&m(e)meawmaﬁdzb@ﬂaemoe@pai)lg Alsed@fishfy) inehuties@npp behdideR. () -

Y10%: (-3 " 109 () - 566" 72777dEDCI FO3S1094 (- 31 10% () - 3Y. 10%&!
'100/&8%‘%1-'56“%% &"é’)saé’s“éfr‘i‘%ﬂ) Sfé‘géltpé‘ﬁ’é‘] g}lgﬁ)’f%bo 0 0
| 10%7€ () - F10%7& () - &10%& () 10 10

1038MLOY&' () - 3s6! 109%& () - 88K999: g: dELC! $10%& () - YL0%T& () -
10%r&' () - s $60%mhe)meahodrel yin 12)%@@41) cagxsmg said; uppaElS TG UBEEx (end #

10 (Ao 4 ool D5 YEPGh <L 14 itk o %@o"a%«&éefg]
" Headbpg,ea'ﬁ];tcchlg Headi ng 33]c¢" "Heading 43]c" "Heading 53]c" "Heading 63]c"

"Headi ng 73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph FontF
904 00\ 59>@BDFHILN % 5<()*+, u"ue: | #% K() +2-- X/ 02B34578q: ; <-./0123456789:

e () s TSR e FBHR SCGBLPHsle o A R Shil W BoCuTent

outwardly includes causing said support structure to extend outwardly beyond four edges of said

first chip.
38. The method of claim 32 wherein causing said support structure to extend
outwardly includes causing said support structure to extend outwardly beyond said first and

second chips.

39. The method of claim 32 including coupling said first and second chips to said

bonding pad on said portion via traces extending through said structure.

40. The method of claim 39 including coupling a solder ball to said bonding pad.



