08 JUN 2006 DI E PACKAGE Technical Field 5 The present invention relates
generally to circuit packaging, and in particular to apparatus and nethods
for packaging integrated circuits. Background Integrated circuits are
formed in dies on wafers. The dies are diced into 10 indivi dual8dilU¥ Xisat are
packaged to protect the die. A die package provides protection of the die
fromenvironnmental factors, electrical and physical connection to circuits,
and heat dispersion fromthe die. Figure 1 shows a conventional die package

100. Package 100 includes a die 10 t ment paste 107 physically
connecting the die to a 15 substratglq%@ifﬁ?%aste 107, when applied or

when the die is pressed onto the paste, bleeds out fromunderneath the die
105. A plurality of wire bonds 112 electrically connect the die to pads 114
on the substrate 110. Substrate padsleghnicaldigldsositioned outwardly of the

6,195 20 T, Pasht Sl MR D NBRLOA) By 5 AGPLAR, oS e, 1

than the di"e. The su ate electrically

connected to gattielarbabpsardddandSatmeds falphskag} iaferatelogitcits. to el ectrically
connect to circuits outside the package 100. An encapsul ant 125 covers the

top and sides of die 105. The encapsul ant 125 and the substrate 110 define

a substantially cube-shaped structur cordi ngly, the encapsul ant 125
extends outwardly fromthe die 105 a%%%ﬁg¥¥93nt di stance 130 to cover the

wire 25 bonds 112 gpgefaukbdifcaits aRkaesmddli.didydt wafetsy THeediel &k Aned idd0 i s over
1.00 millineters. In one conventional package 100, the distance is 1.25,

whi ch addsl0 2 .isdixidup] ¢iethat grerpackaged v protechtherdie Pabik pepkageprayidest o t he

di stance 130 bhei ng.on ef.t and ri.ght sides. of the.die 105 as,shown in

i gure 1. one PeulPristYor b i ARE ol A0S A0 Bd 8RS0 1o
mllimeter. |tohSeciBfitd Eifcuig, ARIHeaEdiEHEsidR dhSthage the encapsul ant extends
outwardly of the die to provide a narrow package or allow the packagi ng of

larger die. For thd&iguadohewseapeitntiboalalic paskaga H¥): RaghagekdOsingludes del ow,

and for other die 105 and attachment paste 107 physically connecting the die to a

15 substrate 110. The paste 107, when applied or when the die is pressed onto the
paste, bleeds out from underneath the die 105. A plurality of wire bonds 112
electrically connect the die to pads 114 on the substrate 110. Substrate pads 114
are positioned outwardly of the die 105 and the paste 107. Thus, the substrate
has a greater surface area than the die. The substrate pads 114 are, through

20 vias 116, electrically connected to solder balls 120. Solder balls 120 are adapted
to electrically connect to circuits outside the package 100. An encapsulant 125
covers the top and sides of die 105. The encapsulant 125 and the substrate 110
define a substantially cube-shaped structure. Accordingly, the encapsulant 125
extends outwardly from the die 105 a sufficient distance 130 to cover the wire

25 bonds 112 and substrate pads 114. Typically the distance 130 is over 1.00
millimeters. In one conventional package 100, the distance is 1.25, which adds
2.5 millimeters to the width of the package 100 due to the distance 130 being on

. left and right sides of the die 105 as shown in Figure 1. One current technique
has reduced the distance 130 to 1.0 millimeter. It is desired to reduce the

30 distance the encapsulant extends outwardly of the die to provide a narrow
package or allow the packaging of larger die.

For the reasons stated above, for other reasons stated below, and for other

reasons which will become apparent to those skilled in the art upon reading and
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reasons which will becone apparent to those skilled in the art upon reading
and 1 0 8 JUN 2006 understandi ng the present specification, there is a need
inthe art for an inproved electronic conponent package and mef hdd¥ 2666
packagi ng el ectronic conponents. Summary 5 The present invention is
directed to an integrated circuit di e package. An enbodi nent of the present

| nventi on 1 nclydes, GaRIRAL btk sfieidaloR MURTL £ Abs hdne LATE & RAFbAGS.

wherein the connecting“materr a enal ns under t n-an

the connect i ngldsogicidmpeavRmpaciagsmal hethalk @ padkaging eediwhicdanpdnents. t he
area that the die covers. This allows substrate contacts to be noved
inwardly 10 fromthe outer edge of the substrate w thout being contacted or
foul ed by the connecting naterial.lls ggbodinent, t he connecting
material includes an adhesive |ayer. enbodi nent, the connecting

material includes amedbRfi i®entichlds dirkdled@id SnpRdtd@NEircfit@e paEkIRe! ARY
material includes a paste |layer. An enbodi nent of the paste |ayer bl eeds

out from undercmbledinens o e nresent EyeRtiae: isclpdes qpanpriinge diayep suletistelquent | y,
in this enbodinent spacer that is smaller .in _area than the die is
provided and dOA? 3??@“15 ’ev_v?)eéglpzﬁ‘f RrEF éti% ?ﬁtg{laltrﬁ@awésl{ngeﬁgﬁ Fe lg'oaéls not

ext end out war @iiboaimérahélconnekiin@maiaPEivERY smallee afcaruTerd subBtratthact ur e

i ncl udes an adhesive |layer connected to the die, a spacer connected to the

adhesi ve | ayetthe amalthat restiecafers. xThgaliows sibacete contacthéo bepwvedinvarily an 20
enbodi nent_, . the spacer is snaller, than the die, thus vVQl t ends around
the spacel® b TR .O[UILFé 658%3§W8 sg%rgf‘q,vg{tléqutiﬁvgﬁgg&agte |0é3@98§f:y %m beneat h
the spacer re'&_@hﬁb%tih% ridf@iaY.Oirfan FHBo MRS tHe doRN&ihk Aatdi A nd1&dsudes a
package including a die that is elevated fromthe substrate to which the

di e i s attachedhesive layerehbee embadimenhéhoenapetingsmeateaslinelydesaredhesiyg
That al so arf tess 1P AR GPEteEAbe slmEe P SrRb R Rt r e od TR w07
i ncl udes met hegholiRienPB3EHRPaNE 1ayet BRedd O frobh LRdHr thdélementRateddestigrent of
the pr esenlts | ?ﬁ/eeg;sieﬂgyérh %olrjlg;lsueriit?ﬁpi)rll I?hg{:glrrrllgodiment, a spacer that is smaller in

area than the die is provided and contacts the paste layer so that the paste layer

does not extend outwardly of the die. In an embodiment, the connecting

structure includes an adhesive layer connected to the die, a spacer connected to

the adhesive layer, and a paste affixing the spacer to the substrate. In an

20 embodiment, the spacer is smaller than the die, thus a void extends around the

spacer between the die and substrate. Any paste bleed out from beneath the

spacer remains in the void. h

The present invention also includes a package including a die that is
elevated from the substrate to which the die is attached. In an embodiment, the

25 die is elevated by only an adhesive layer. In an embodiment, the die is elevated
by a support assembly that also affixes the die to the substrate.

The present invention also includes methods for packaging integrated
circuit dies. An embodiment of the present invention includes keeping any
connection material beneath the die. Thus, the substrate contacts can be moved

30 inwardly closer to the die. In an embodiment, the connection material includes a

paste. In an embodiment, the connection material is an adhesive layer. Other

methods will be apparent from reading the disclosure.



connection material beneath the die. Thus, the substrate contacts can be
noved 30 inwardly closer to the die. In an enbodi nent, the conn i

material includes a paste. In an enbodi nent, the connection mat ,’@PZQUQ an
adhesive layer. Oher nethods will be apparent fromreadi ng the disclosure.
2 0 8 JUN 2006 The present invention also includes electrical devices,
menory units, neno nmodul. es e i C conput er whi.ch incl ude
a package accordin ?%ref%né”bvreélg!érhglgé %’%fzdndte%%.% l’e%eevuge{?édm(e)?]%g Yibodi ment s,
aspects, advanha@esy madélef @ictiRs syalenis)Corpiiefs Ghich iAYIAAE b @ackigk! be set
forth in part in the description which follows, and in part will becone
apparent to thasserdsig foltheipresentheveatienby reference to the fol | owi ng

description of the invention and,referenced draw ngs_ or ractice of the
Mvent Lo The aspelbse ahirthef BoRbAmERE ke ST b dREemand HerlliRr o115, o
realized and gtict HRAnIYN WRABS s@ffortthiR paSihthOBREADlié #BichfoR6WEWhasn and
conbi nations 10 particularly pointed out in the appended clains. Brief
Descri pti on ofparheilDrexaimegppiieguoghdseiskilizd 1 thewaat hyored¢rendedw the fadlowing

conventional package. Figure 2.is an elevati.onal view of a age according
to the pr esent_es‘i@%?%fgﬁg? BW.eml*—‘?rbﬂ%ere%r?%_e dfagnes riﬁ' Rfia%t\‘ﬁeocfa}s ackage shown
in Figure 2. RhgeHiRn? The a8Pech a¥winta20alan¥ if€M(ef oAReliARntisARAMIARM] Of a

package according to the present invention. Figure 5 is a top, plan view of
package shown dnd afiaged dy4neapd oFthgunsirupeansalues.girescduresnaid adneinafonanot her

enbodi ment . of a package . accor di to th resent invention. Figure 7 is a
top, plan b@ev?aﬁc"ﬁ%{gg%‘ﬂgtegﬁ tﬁ%ag?e&gpic M¥jgure 8 is an el evational view
of anot her enbodi ment of a package according to the present invention. 25

Figure 9 is a top view of package shown in Figure 8.
Brief Description of the Drawings

Figure 1 is an elevational view of a conventional package.
Figure 2 is an elevational view of a package according to the present
15 invention..
Figure 3 is a top, plan view of package shown in Figure 2.
Figure 4 is an elevational view of another embodiment of a package
according to the present invention.
Figure 5 is a top, plan view of package shown in Figure 4.
20 Figure 6 is an elevational view of another embodiment of a package
according to the present invention.
Figure 7 is a top, plan view of package shown in Figure 6.
Figure 8 is an elevational view of another embodiment of a package
according to the present invention.
25 Figure 9 is a top view of package shown in Figure 8.
Figure 10 is a view of a circuit module according to the teachings of the
present invention.
Figure 11 is view of a memory module according to the teachings of the
present invention.
30 Figure 12 is a view of an electronic system according to the teachings of
the present invention.
Figure 13 is a view of an embodiment of an electronic system according

to the teachings of the present invention.
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Figure 10 is a view of a circuit nodule according to the teachings of the
present invention. Figure 11 is view of a nenory nodul e according to the
teachings of the present invention. 30 Figure 12 is a view of aﬁﬂ dl/kdfltoni c
system according to the teachings of the present invention. Figure 13 is a
vi ew of an enbodi nent of an el ectronic systemaccording to the teachings of

the present inventign, . 0 JUN 2006 Figure .14 is a view of g.co ter

syst em accor di ng tolp lngée3][421§8m1%v§g?&fconmgger5¥set%rgr§1f; c?rﬁl\;lér%?;{\fbent.ea@?%‘c’l ed

Descri ption ofihtReesEiipeknieats 5 In the follow ng detailed description of

t he enbodi nents, reference is nade to the acconpanying draw ngs which form
a part hereof, and in which is shown by way of illustration specific

enbodi nents in which the in eeat.e AL ion%? It r%i&iede' These enbodi nents are
describedin§ufficient detm—eﬁéﬁe—ﬁm 1_ in the art to
practice _th;? I nvent [pthe f@ﬂ@wintg de&ik@d@@ﬁ@ﬂ@@bﬁﬂ@%ﬂo‘ﬂ%er&@, refef@ice @bodi nent s
may be utilized and that process, electrical or nechanical changes may be

made wit hout depds tithgadoommpanyiag deaypagowhichdomm e peritherenf@ndilmwhichiipe

foll owi ng detail ed . description. is, therefor not. tq.he taken .in a limting
sense. and't heheugse o vhb SRl it ErbrEmeRl nefidiuean bl fry
appended cl a'E@prﬁ&féeBh%ése%dd%&ﬂ& gre dbScrfted U @@fﬁ%ieﬂﬂ_ﬁ’et@il%"%b@e di e
package 200 according to the teachings of the present invention. Package

200 incl udes ahdseskdB8, inshesarb iy practeedbsmvbhtion? a0d itas tockerumslerstend, thgtuppor t
I R S MERIT TSR
substrate asseifahyesddd: bdin8d2Rahbist RParkingidhfiihalscHt d RO prekdiiimantiyn 20
rectangular in area and a rectangul ar parallel epiped in volune, on a
substrate or Theffotlowing detwledaiesssiption suiitharsforegnof tethegekenad adimitmgt devi ces,
to performa Ss%ggei, ];rllcf the scope of the present invention is defined only by the appended
claims and iheif equivalents.
15 Figures 2 and 3 show a die package 200 according to the teachings of the
present invention. Package 200 includes a die 205, a substrate assembly 210, a
connection, support assembly 215 physically connecting the die to the substrate
assembly 210, and at least one wire bond 212 electrically connecting the die 205
to the substrate assembly 210. Die 205 is an individual pattern, typically
20 rectangular in area and a rectangular parallelepiped in volume, on a substrate or
wafer that contains circuitry, or integrated circuit devices, to perform a specific
function. Accordingly, die 205 includes a top surface 206, a bottom surface 208,
and a peripheral side surface 209 extending between the top and bottom surfaces.
One of skill in the art will appreciate that die 205 is one portion or pattern on a
25 wafer or substrate. Such wafers include, but are not limited to, semiconductor
wafers. The wafer having the integrated circuit may further include
semiconductor structures during processing and other layers that have been
fabricated thereupon. Both wafer and substrate include doped and undoped
semiconductors, epitaxial semiconductor layers supported by a base
30 semiconductor or insulator, as well as other semiconductor structures well
known to one skilled in the art. The term conductor is understood to include

semiconductors, and the term insulator is defined to include any material that is

less electrically conductive than the materials referred to as conductors. The
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function. Accordingly, die 205 includes a top surface 206, a bottom surface
208, and a peripheral side surface 209 extendi ng between the top and bottom
surfaces. One of skill in the art will appreciate that die 205 b@ ﬂ@ﬁ
portion or pattern on a 25 wafer or substrate. Such wafers includé, 1008 ¢
not limted to, sem conductor wafers. The wafer having the integrated
circuit may further include sem conductor structures during processing and

other |ayers thaswina\detaleedeschiphioh katirefbRenaUp®8 takRatif aWahitihg 8abesubstrat e
i ncl ude doped and undoped sem conductors, epitaxial sem conductor |ayers

supported by and#wescgpe ekibe poasguicnvmtion is defiiedonty, bruthewppended chaimer

sem conduct or Sstruct.ure | | nown to one.skilled,in the art, The term
conductor is ﬁ_f‘?&gr‘@ilb{;‘ﬁ%fl@gf%&O_Egguw%lgmsg rvlvélbcﬁllsélfg,c laérﬁa?{ehe %flg?'m i nsul at or
is defined to inclugg any HoMzBhial! astuled ir this dpPE&atngs tEfiged dsya pamduct i ve
than the materials referred to as conductors. The 4 OB JUN 2006 foll ow ng

det ai | ed déscpamaileiote theconviertieriad pkane gosurfase 9é theaktanredrio glepieant of thg sense,

and the scope of the present.invention i efined.only. by, the. appended
clainms, al on§ackiagr rfg%rfa%ﬁsf prily eéltta(}]foneaﬁ’lesmn‘ieglﬁa _%ﬁﬁrgf{’%g{{ﬁ ains are
entitled. TheptQeRAichaf iZBBh8HZorAS a4 Fefinddatolk s PARBSitieAs,isaeh A ddef i ned as a
plane 5 paraFIeI to the conventional plane or surface of the referred to

el ement of t hésidga@k ayésidevadid), dhigber"otlowes', taviee margh lusder” Bredefmedwitber t i cal "

refers to a directio erpendi cul ar to the horizontal as. defined above.
Preposi ti ons, "SREH t‘&@]a"% ”?I%lon%fﬁl © ?rasélr{a chbpgg Citof,sur?fﬁ?eg‘?flet ¢ "lower",
“over” anCl_O"UﬁQ@(ra%e ah& cRefchRQHerdbf FegafBERQE thel HenbRioaQTIRPAcRES 0P| @ane or
surface being on the top surface of the 10 package and el enents thereof,

regardl ess of elehgnbr Memeayer, dermsf*“in’handp ok ageer 4o thegdeemetnic cemtar@biher , terns
"in" and "out"” refer. to t e t.ric center of the. referred el enent. These
defi i 11 ons. cXIERH FISTERr nchedf QT P SHELTP AGmeisl st THS tktos an

el ectrical circuit HrbrgsqatiedesModlecth@iMirclinfibEefted Atk QhSWADthERoK NOWN
techniques. Die 205 includes integrated circuit elenments 15 such as

capaci tors, taenesdisgde known reshnigneserldi@Ré sncdudesiinigeratadagirsnitictemanss |1/ O
connecti ong. Lt ghctord 1h8hoR! SE iEbRIRALR: KIRUTAAL, fhge 6~ These
connections, insulators, and/or other elements known in the art. These integrated
circuit elements form electronic components such as processors, ASICs, memory
controllers, and memory devices. Examples of memory devices include DRAM,
SRAM, SDRAM, EEPROM, flash memory, ROM, etc. Die 205 includes at
20 least one bonding pad 206 to which one end of bonding wire 212 is connected.
In an embodiment, pads 206 are at the top layer of the die. In an embodiment of
the invention, die 205 includes a plurality of bonding pads 206. In an
embodiment, the pads 206 are on the side 209 of the die. In an embodiment, the
pads 206 are center bond pads. It will be recognized that the pads 206 are not
25 limited to the positions described herein, and, in other embodiments, may be
alternately positioned.
Substrate assembly 210 includes a substrate base 211 having a top
surface 213 and a bottom surface 214. The substrate base 211, 1n an
embodiment, includes a flexible polymide material. In an embodiment, the
30 substrate base 211 is an organic material. In an embodiment, the substrate
base 211 is aresin. In an embodiment, the substrate base 211 includes a glass.

In an embodiment, the substrate base 211 includes an epoxy. In an embodiment,

the substrate base 211 includes glass and epoxy. Thermal vias 255 extend
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circuit elements formel ectronic conponents such as processors, ASICs,
menory controllers, and nmenory devices. Exanples of nenory devices |pclude
DRAM = SRAM SDRAM EEPROM flash menory, ROM etc. Die 205 incl ubi@g/Udi2080
| east one bondi ng pad 206 to which one end of bonding wire 212 is connected.
In an enbodi ment, pads 206 are at the top layer of the die. In an enbodi nent

of the inventy | i uges Ladsin : | pRds . In an
enbodi nent , th%ﬁgg%glegggggartéeg%h "’? ﬁ’eTglexg(Jleang% "tg? %Elgp%r%OHF% an géggdi ment ,

t he pads 206 dariag iteoperatibmnihtgractmect tiagd 14 albeetaabirduphdhe baistrafee pads 206
are not 25 limted to the positions described _herein, and, .in other

enbodi ment's, Pase b Al least ABE eRAUBRYS ¢ariRch i 2 1SU1pBPHHPRERISBABHYSIAD i ncl udes
a substrate b%%gir%%rﬂ@evﬁfw Iﬂahgﬂaboﬁpﬁ&ﬁ‘,caew%%a?ﬁgaﬁ?@&? %%%%\ﬂ .214. The
e , , udes a y e

substrate bas I'n an “enbodi men I'hc exi bl e poFym

material . I aheeth@eis?BN}in ahlRenbdQirsetsire Bhechrasas. 2The téntadis DI Yan s
material. In an enbodi nent, the substrate base 211 is a resin. In an
enbodi nent, t lgmbedimentare a frngdesrmiarrayn angpsts H 7gineasembedimgnat, arfyvetichent , t he

substrate base. 211 incl udes_ an y,...ln an i h rate base
211 incl udes &"é‘i“s?tsaﬂ ’énp%nx%}ﬁlbofﬁlg‘rgﬁr(rta?re |1%S§c'2§gp g%té%;\gtzyﬁ% %@%@6 t hr ough
t he substr at e ah@pRysidally chhifgdi@l to\th@ftetbimnesstisd 2161 Aolehdt dge bbedidg @105

during its operation. Interconnect vias 216 al so extend through the
substrate basentaati2184s ppenenedgiehe suhstrateitor swéee 248 inapembpdingssiat i oned on

217 aro. priai GRS Vel ReRs fon b Ao ARGNLITRE 213, CHARIE B Cocte,

The contacts Pbditiohdt @han GIXBIOsHIBNL 19 6f the dubstiatt. dhiadl edibodimertoht dates 217, in
an enbodi mrent, are netal. Contacts 217, in an enbodinent, are plastic. The

contacts 217 RPEiasHeexiends pipundihe nerpBeryAfithe %@ﬁ%@ﬁ%?‘{rfﬁcﬁ Ré2 prd er connect
vias 216. At 'oﬁﬂ?%d@&?ﬂ%&g bRg ah § 8&%&%@1@@0@*%}’%@@ lyon the

substrate top surta M~ an e plura contacts 218
are on the subater pbrioh@1 9%ds b adéth228.of Geutiamt1sO HlBinkte. Ipasiebodigengn an

-

outer portion 219 of the substrate. In an enbodi nent, the outer .
15 the outer portion width 220 1s less than about 0.7 millimeter. In an embodiment,

the outer portion width 220 of less than about 0.6 millimeter. In an embodiment,
the outer portion width 220 of less than about 0.5 millimeter. With these widths,
the contacts 218 are closer to the outer edge surface 209 of the die 205 than
conventional packages such as shown in Figure 1.

20 Support assembly 215 includes an adhesive film 231 affixed to the die
bottom surface 208 and a spacer 233. The adhesive film 231 fixes the die to the
spacer 233. In an embodiment, the adhesive layer 231 is not flowable. In an
embodiment, the adhesive layer 231 is a double sided adhesive tape. In the
Figures 2 and 3 embodiment, the adhesive film 231 has a top surface area

25 essentially equal to the surface area of the die bottom surface 208. Accordingly,
the peripheral edge of the adhesive film 231 is essentially coplanar the respective
outer surfaces 209 of the die 205. In the Figures 2 and 3 embodiment, the
spacer 233 has a top surface area that is less than the surface area of the die
bottom surface 208. Moreover, the spacer 233 has a fop surface area that is less

30 than the surface area of the adhesive film 231. Accordingly, the spacer 233 is
recessed beneath the die 205 and adhesive film 231. That is, the die 205
overhangs the spacer 233. The spacer 233, in an embodiment, is an insulator.

The spacer 233, in an embodiment, includes silicon. The spacer 233, in an
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portion 219 extends around the periphery of the substrate top surface 212
and outwardly of the die 205 and support assenbly 215. In an enbodi nent,
the outer portion 219 has a width 220 of less than 1.0 mllinmeteg§ JUK 72808
enbodi ment, 15 the outer portion width 220 is |less than about 0.7
mllimeter. In an enbodi nent, the outer portion width 220 of |ess than
about 0.6 mllineter. In an enbodinent, the outer portion width 220 of |ess

than about 0. Sppiddirhém! Bfsilichht I hhesBodihéhi) $he spab& BONhaalss Ay 8ype 6 cl oser
to the outer edge surface 209 of the die 205 than conventi onal  packages

such as shown mateffaldoatelevateg theslip s in theJeansb (the phne of upprsurfaceefitbsi ve film

231 affixed to e die t urface 8.an spacer 233. The. adhesi ve
film231 fi xessuﬁ’ﬂéat%?séeqlggltzrt@rgezlﬁﬂggﬁe gg_pl?q;?.aﬁt%eﬁﬁégpaéﬁpfm[aheéla dhesi ve
layer 231 is npfihklspaebbes idchid@mer SRS sBRstics! pslyReRe gt Wl bayRogrmiddd i s a
doubl e si ded adhesive tape. In the Figures 2 and 3 enbodi nent, the adhesive

film 231 hds dhatdhe spacéraldd mustadaPiately emd essentially peananeptly Hxedlyrddhers ar ea of

the die botto ur f.a 08. .Acgor.di ngl th ri pheral .ed f the

adhesi ve fi| md3e ‘;‘ Eﬁéﬁgﬂ‘f%ﬁ‘%“%ﬁ?‘aégﬂ apthdo ?“g’ékgt&aﬁ%nb‘?%g?%ﬂ“g% aces 209
of the die 203stkMayepe0Thotdsesbedl Ke6in3 REAQERINhent! the spRRE 83 A3%ihas a top
surface area that i's less than the surface area of the die bottom surface

208. Mor eover ,ant heesprgidar pagdlelepiped havipgsuheight desathem itsitap sidadesgea to30 t han
the surface area .qQf the adhesive. film 231 Accordi ng| t he spacer 233 is
Fecessed: benedthviohe MRS RSO dEYrpat Ao #10 e bsEe he i 6205
over hangs fthe ;3RAMY 223 Jhild BRIPAS Bledde conflecdnan BRAIEBAA suistraRD | Nsul at or .
The spacer 233, in an enbodi nent, i ncludes silicon. The spacer 233, in an 6

00 JUN 2006 enfhog,thenpperiagd poweramfacesofdhe spraseni? Iteare, intanensvdoment233
i ncludes any t f terial. th el.evates . the die 205 in . the Z-axis (the
ol ane of upperP Euiefiedbd Bierisiace o f B 03 SBA M ypPst ot iiRe h g PR v

plane). O her agxany esp.0f materials for the spacer 233 include netal,
all oys, plastics, polynmers. It wll be recognized 5 that the spacer 233 nust

adequat el y and essénppeit hssepdhnaliefurthgr nclidds § pasihitayer 2Q7 vitheh @i e 205
through adesiye L4 #luBAthd Sss2RR} 5 Af SARE SPRey 235 Oritd T 2HMyer 207
adheres the spacer 233 to the top surface 213 of the substrate 210. In operation,
the material of the paste layer 207 is applied to the top surface 213 of the
substrate. In an embodiment, paste layer 207 covers an area of the substrate top
surface 213 generally equal to the bottom surface of the spacer 233. This
20 provides a complete coverage of the bottom surface of the spacer 233 to provide
an adequate bond between the spacer 233 and substrate 210. The spacer 233,
which is adhered to the die 205 by adhesive film 231, is brought into contact
with the paste layer 207. In an embodiment, the spacer and die assembly 233
and 205 1s pressed into the paste layer 207. The material of the paste layer 207
25 1is flowable. Accordingly, an amount 247 of the paste layer bleeds out from
under the spacer 233. The amount 247 is insignificant enough so as to not
degrade the adhesion of spacer 233 to substrate assembly 210 to such a point
where the adhesion fails. However, the bleed-out amount 247 does require that
the substrate, top surface contacts 218 be positioned a minimum distance from
30 the paste material to prevent the bleed-out amount 247 from contacting the
contacts 218. In the embodiment shown in Figures 2 and 3, the bleed-out

amount 247 remains under the die 205. Accordingly, the outer edge of the



paste | ayer 207 as described herein. In an enbodi nent, the spacer 233 is
rigid and a rectangul ar parall el epi ped having a height |ess thap,i top

! al ! . ; Egawﬁ
surface area to provide a mnimum separation between the die 20 He
substrate 10 assenbly 210 while providing adequate connection to the die and
substrate. Thus, the upper and power surfaces of the spacer 233 are, in an

enbodi nment I d 8., 3 t er

surface of thgﬁéég{giﬁrcé Sgr {Ogtgglgﬂtgf%/ %&tﬁéﬁuﬁgg?t&%@ﬁ%rgéfﬁﬁ}eﬁ? f’lt}ehr%)

i ncl udes a pasbataca)B tR4hin cohvalionsl pebkageser nedi at e t he substrate assenbly

210 and the spacer 233. The Faste | ayer 207 adheres the sp&cir 233 to the
ereva

top surface 213 of TW%P paste bleed-ont?4dds AHirghto canipol Al Fohf the
paste |ayer rz)%éfdelﬁf)gge uﬁrgcg%;h n@g&atg% iﬁfég%?%fcifcqnﬁ & ;’{}fé ap{aﬁéqﬁéédat e. In an

enbodi nment , covers~al ar he su e top surface 213

general | y efjualut 247 hhet fxoddntrvileditd witk abduttahenth piaenillZdSter bhprsveld tipr ovi des a
conpl ete coverage of the bottom surface of the spacer 233 to E;ovi an

e
adequat e bond R3&EEReEHE-qUk Sogperndscting and passihy deylingdhe sepstracecogpaiser 8233,
whi ch i s adher t i esi i ] I into
contact wth }?(ﬂ%é‘%éé %arﬂg%%q§8$¥b%gﬁgﬁt gﬁgggg% %ﬁfﬁ%y%@o@é@%er and die
assenbly 233 iacldd@the ahpupt agiigpe bNpatd, hed pagieeathry &t cat(bé. cobhgrohibitevel al of
the paste layer 207 25 is flowable. Accordi ngfl_y, an anmount 247 of the paste
| ayer bl eeds doPracisshi contiaball phibe ygaatles togssultiRa piggisely comtyolied amaiingni f i cant
enough so t de the adhesion of spacer 233 to substrate
assenbl y Zfi% togpgﬁgﬁlegﬁ%%?m where the adhesion fails. However, the
bl eed-out anmount 241 adeebodinght)tle thatectib) suppdrsissanbly 2160ncludésdtdeasont act s
218 be positioned a m ni mum di stance from 30 the paste materjal to prevent

the bl eed-out CRFSIFRCTRIAL 1S HAICOHERRS HE 2Phe ACEYAINELLS PIB2 M K the
ST 0t SR ARELRNCEIE 0 S ke b AP logfs] T v
closer to the assehinly 2dif)es sofallchehas uhesdie 208, dsaeernbydightfit, almdvdid@56ubst rat e
contacts 21158 tegge?ldis Qro(l:.ll?(li] X%Qrtié}%rr]ﬁlpo?t?c?nk&qﬁg die 205 inwardly from the peripheral
portion 219 of the substrate 210. The paste bleed-out 247 extends into the
void 250 but not into the substrate peripheral portion 219.
The bonding wire 212 connects one of the contacts (e.g., pads) 206 to
one of the contacts 218. An encapsulant 225 covers the die 205, bonding wire
20 212, and penipheral portion 219 of the substrate assembly 210. The encapsulant
225 further fills the void 250. The contacts 218 are closer to the outer surface
die 209 due to the paste bleeding out from the spacer 233, which has a smaller
footprint than the die. That is, distance 221 is reduced as compared to
conventional packages. In an embodiment, distance 221 is about 0.38
25 millimeter. In an embodiment, distance 221 is less than about 0.38 millimeter.
In an embodiment, when the resulting package 200 includes a conventionally
sized die, the package 200 has a reduced width due to the substrate assembly 210
being smaller while still accounting for the paste bleed-out, i.e. distance 220 is
reduced. In an embodiment, the distance 220 is about 0.5 millimeter. In an
30 embodiment, the distance 220 is less than about 0.5 millimeter. In an
embodiment, distance 220 is less than about half conventional distances form the

die peripheral surface to the encapsulant side. In an embodiment, the package

200 has a same size as a conventional package with the substrate assembly being

8



The amount of paste bleed-out 247 is difficult to control at the | evel of
preci sion required when packaging integrated circuit dies. The paste bleed 5
out 247 must be controlled to with about a tenth of a mllimeter(8dUNrdsent
the paste bleed-out fromcontacting and possibly fouling the substrate
contacts 218. However, the amount of paste bl eed-out depends on nany
factors that may include the anount and type of paste, and tenperature. It

can be cost pripbkdrhé kiv€and deRli€2dBeleylaegod rtHusathe eafardddeliv 205 abd @satko resul t
in a precisely controlled anpunt 10 of paste bleed-out. In an enbodi nent,
t he connect i orfealssisprofor fabsisating intezraed mecyieand dhe package isgraneataieit that is

smal l er than th i.e ceordingly, a void 250 is positioned between the
die 205 and Sucggygné{oggggﬁn%{gr%gkﬂg support assenbly 215 is snaller than the

die 205. In an enbadig@nirable feprooidd a2h€ 205 hewhg BSkenadlbupldna, patilghes al
portion of the die 205 inwardly fromthe peripheral portion 219 of the
substrat e 2310.anthettpmsusfaptse dtisduthersipsisatletpdiavie botopisurigen of theo but not

o, Lhe substy BLePSTo R flBRkl keIl TR, bandi a8 e Rigsgafect s one

of the contact’s i 0- ne  of e con n encapsul ant

225 covers theadilR] 20he doliongsutdce. A20ordingly,an dn pRibbRiheend! theepdceon 219 of
the substrate assenblg 210. The encapsul ant 225 further fills the void 250.
7

The contacts 288 aadadbesveelilm 33k havedon and Beftam swfages ghap g hprizopigl ghe past e
bl eedi ng out fy h ce ich | er f. ' t han the
die. That is, %I‘Tﬂgltg%egg%%gfnl{ssh%r%%&e\égé&%ggy?%&%a?@st%owgdﬁ\%%ﬁédﬁ%ﬂ packages.

In an enmboph Mdtrizostabduafaces rdddces s$heae¢HantaBdiredbestih lthd paekege arldrediices
enbodi nent, distance 221 is |l ess than about 0.38 nmillineter. I n an

enbodi nment, WHEFETHINE Probdems. i ng package 200 includes a conventionally sized
die, the package 2%5{1@% sqlocv@qgﬁﬁpvi\é‘@vq}frfh?ﬁfckg% %&? &y?%hrif'i‘hﬁs Qr%%ﬁﬂ'g' y 210
e i1 r - . e.

being snmal |l er whil accounting fo e paste bleed-out, i i stance
220 i s reduceiie 20 h@nneirotan®ivers 4 dignific sritamee paRidni f thbsubstr@te® 101 | | i net er.
In an 30 enbodi nent, the distance 220 is |ess than about 0.5 ml|linmeter. In
an enbodi ment[hegubsteaie 2l Gmgludss prnguter pertongh? thah sxiendoereatdlyabihedi st ances

I g;mptagﬁagga € Re" tRNGBbr SWehTE 2 Qi RS AR 8Maysl, WhicH R nBPsiRRRLI ment

as 1t has the same area as die 205, and the spacer 233. In an embodiment, the
paste layer 207 has an initial area as it is applied to the substrate 210 that is
essentially the same as the area of the spacer 233. When the spacer 233 is
pressed down onto the paste layer 207 against the substrate 210 a portion 247 of

20 the paste layer bleeds out from under the spacer 233. However, the bleed-out
portion 247 does not extend the area of the paste layer 207 to be larger than the
area of the die 205. Thus, the outer edge of the die 205 can be positioned closer
to the edge of the package 200, 1.e., edge of encapsulant 225 and substrate 210.
Accordingly, distance 220 is reduced. Moreover, the distance 221 between the

25 edge of the die 205 and substrate contacts 218 are reduces according to the
teachings of the present invention.

Figures 4 and 5 show a further embodiment of a package 400 according
to the teachings of the present invention. The Figures 4 and 5 embodiment
differs from the embodiment described above in that the adhesive film 408 is

30 recessed beneath the die 205. Accordingly, the die 205 overhangs the adhesive
film 408.
Figures 6 and 7 show a further embodiment of a package 600 according

to the teachings of the present invention. The Figures 6 and 7 embodiment
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200 has a sane size as a conventional package with the substrate assenbly
being 8 0 0 JUN 2006 the sane size and the die 205 is enl arged. 0 §HUS,2085he
enl arged die 205 has greater real estate for fabricating integrated
circuits and the package is connectable to conventional, standard sockets.
It is desirable to provide a die 205 having essentially planar, parallel top

> and bot tom SytAcEsm thd ehboditchfltles el ORI Eint QA Sqitclice [ty Gudrig ace of

the substrate rizontal and planar. e substrate top surface is
essentially p@b@dsb@berteathtthe dati zi)Sboﬁtdcordusglyfthcdle AsSoorechangs the adheare

enbodi nent , e | ve film 231 hav t and, bottom
surfaces t hat g%gﬁg &9%@%“’8 ‘]m\/@g as *fﬁ%’é%ceeqrm ﬁﬁlgtoé}ées@ﬁtl ally

pl anar and as P R t he
nmechani cal st r%@%ﬁg a%eg Oiflﬂge 56’3%532 g‘%&&rgredﬁeéﬁ{eangﬁe%%ﬁppggﬁégﬁn? ¢ Figure 3

shows a pl af védee offthe duihepae kygec@06 ess%stlslbemelsamt Ias she\,ﬂdgwof the spd¢ee 205 has

an area that covers a significant inner ubstra 210. The
substrate 210 ?%’f’cllﬁ@é‘sené{’r‘?%%?’?érthﬁﬁiﬂ?qsﬁ’ﬁ fgﬁé&i }ée;'(f’ fﬂj eaqu/éﬁgi‘ f the 15

die. The SUpp%EnQﬁﬁé?é@&th@ﬁi@i@d udes the adheS| ve | ayer, which |s not
shown as it has the sane area as die 205, and the spacer 233. In an

enbodi ment, the paBigerds@yad Pdiéwhatirter emb¢dlaﬂenmfeepakagetSO(Eacapmllirigad to the
substrate 210 that ssentially.the .sa s t spacer 233.
When the spacel® tg%??af'@“g ’gtggéﬁsﬁé%veé‘ﬂ?% a§%§§%‘chﬂa}3§ d?og)%aaé’gi nst the
substrate 230 QpReithog %%nﬂéct%q §pBoR A AL ES irdh RRYEn Qfesfycom under the

spacer 233. However, the bleed-out portion does not extend the area of
t he paste IayellayﬁCSDSttbattadhélas terdi¢ AGntot substrade 240.0ln anhemithdam2®5. Thus, the

package 200, iasaemblygyS oply Brdps ifarye 56t st Sisetngbe P accor di ngl y.
the die 205 and’ ifﬁ%’??fg’t‘é‘*%%ﬁ?ﬁ%‘%@”%ﬁ%ﬂ??‘?ﬂ%ﬁ%%@ggﬁéﬁﬁ‘?ﬁgﬁ%@?ﬁeedge o
t eachi ngs of tllaEerQOésesmailmhm the |d1e H5gwhedh 14 smaber3hahthe sabstrate BEY so
enbodi ment 130 f t%atp su%st?aqg ccl}r(l)t(é.l)ctéle S f'g are ungovered by either the die or the adhesive
layer 808. The adhesive layer 808 covers a smaller area of the substrate 210 than
the die 205 covers. Accordingly, there is a void or recess 850 between the die
and substrate outwardly of the adhesive layer 808. The adhesive layer 808 has a
height which elevates the die above the substrate. In an embodiment, the
20 adhesive layer 808 is not flowable so as to not contact the contact pads 218
during or after assembly. Accordingly, in the plan view of Figure 9, the edge of
the adhesive layer 808 is inwardly spaced relative to the edge of the die 205. In
an embodiment, the adhesive layer 808 is adhered to the die 205 and then
adhered to the substrate 210. In another embodiment, the adhesive layer 808 is
25 adhered to the substrate 210 and then die 205 is brought into contact with the
adhesive layer. The adhesive layer 808, in an embodiment, is flowable but it
applied to one of the die and substrate to cover an area less than the area of the
die. Moreover, the amount of adhesive applied to create adhesive layer 808 is
such that if it flows outwardly during assembly and before the encapsulant
30 encloses the adhesive layer 808, it remains recessed under the die 205. Thus,

distance 220 is reduced and the benefits as described in with regard to the

present invention are achieved.
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to the teachings of the present invention. The Figures 4 and 5 enbodi nent
differs fromthe enbodi nent described above in that the adhesiyg N fppgt08 is
30 recessed beneath the die 205. Accordingly, the die 205 overhangs the
adhesive film408. Figures 6 and 7 show a further enbodi nent of a package
600 according to the teachings of the present invention. The Figures 6 and

7 enbodi ment 9 0 8 BNIBAOR. kb &iehE YA e AP ABSN FrolERGL igshabove in

that the adhesive fiIm608 I's recesse di e 205. Accordingly,
t he di e 205 oukathasgs supporadisesibiyethaf ¢levat&iBe dieiz05adhbs ZvaxiS aHove @38 has a

surface area genperally egual to the to surface area of t acer 233.
Accordingly, iSHOtFe ﬁs?fi’?gt;’l%w- gq‘hell‘ip@ﬁfr ripce phidesubsitte Gﬁselpgg’ mli“% | ayer
608 is essenti S edeR iAf Ehhj%ﬁﬂ 8hclud: pllfhidN of

enbodi nent, thtgé g%?qy'sl]l \?éq?{élsﬁ@%ogg%lss g@hlerae tg tﬂg s?og%ée%r ng% gyn?i t hen
adher ed to 3 heldghent28kch asiaghyses 18ya2d 1 Sspaben@3a, ind pdser lapedidi et of a
package 800 accordi ng éf) the %gjt%chi ngs of the present inventi og. Package
800 i ncl udes dMBPIESSERALYID 28 gFCAPE Jnudes asigle sRACEhEICRERIICE 28ssenbl y
815 incl udes LY | ayer 808 that adheres the die 205 to substrate
210. In an en%gg?gngﬁgy IBga(t)g'senbl y 815 only ‘includes adhesive | ayer 808.
Accordingly, adhesive l|ayer 808 is in direct contact with both the die and

substrate. The_ adhesi el | ayer 808 is snaller than the die 205 which is
smal | er than t@ié%&ié’-&&ie 210 so 15 that substrate contacts 218 are

uncovered fiy ei t hera{ffw g Fgurk 16, A GShyR a@lYa%ﬁ%%@é-lO@b%a%%%Si ve |ayer

808 covers a smaller area of The substrate 210 the die 205 covers.
Accordi ngly, tshectard deseribvagi id aoy of Seabsv8&abodmeesofithepasent imvedtismbst r at e

outwardly of the adhesi.ve | ayer 808. The adhesi.ve .l ayer. 808 h ei ght
O e Lot o e crabit e vt e Chibt PRSGeaVe EReig, BB posin Jood

adhesi ve | ayen, 808uics oPeitedd MU ®0ARIG DL bR iMRYidGAYi 200 1 heircaphRaiepads 218

during or after assenbly. Accordingly, in the plan view of Figure 9, the
edge of the ddhesaye agoabiBOBni diesidOd Irgpreseatiegl avetietyiofdunaionheradge of
the die 20155' Icgmbination of dies 1001 containing the same functionality. In an embodiment,
circuit module 1000 includes at least one socket, slot, recess or the like 1052 into
which an individual die 1001 is received. One or more dies 1001 of circuit
module 1000 include I/O structures in accordance with the invention and/or are
fabricated in accordance with the present invention. In an embodiment, dies
20 1001 are inserted into a slot 1052 in a circuit board 1050 such that the package
ball contacts (e.g., contacts 217 in the Figure 2 embodiment) are in eleqtrical
communication with the contacts in the slot 1052.
Numeral 1052 in Figure 10, in another embodiment, represents a mount
including pads whereat the contacts of a package according to the present
25 invention are mounted. The mounting process includes a surface mount
technology (SMT) process. For example, circuit module 1000 is a printed circuit
board having pad patterns on which solder paste 1s applied, e.g., by printing the
solder paste. A packaged die 1001 is picked and placed at the mount with the
ball contacts (e.g., contacts 217 in the Figure 2 embodiment) aligned with the
30 solder paste covered pads or contacts of the mount. Either the ball contacts or
the mount contacts are reflowed to create a physical and electrical connection.

Some examples of a circuit module include memory modules, device

drivers, power modules, communication modems, processor modules and
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an enbodi ment, the adhesive layer 808 is adhered to the die 205 and then
adhered to the substrate 210. In another enbodi nent, the adhes%ﬁﬁ @P?@E 808
is 25 adhered to the substrate 210 and then die 205 is brought ng tact
with the adhesive |ayer. The adhesive |layer 808, in an enbodinent, is
flowable but it applied to one of the die and substrate to cover an area

ess than the 36 Reh. HlSfic HouldiDEROKEY inchiae nATBUGE: Mulﬁah@io gieappl i ed to

S
create adhesive | ayer such that” if it flows outward uring
assenbly and [fecbmeodules vatidaps alchiptre@iverne Whsdsa ¢Hip acabindiap ve tHegyresen808, it

remai ns recessed under. the die 205. Thu di st ance, 220 i s reduced and the
benefits as deB¥STHRBH MSeRd rﬁf%&a{%dﬁ%??%mabﬁséémcqnﬂwﬁm R WEYachi eved.

10 0 8 JUN 20%%&&@%&%@5}&&5@}5@% QﬁP%EM%%vaont, 9%1@@@&%}5 pigf.%ﬁﬂti on provide

a package that has the” support assenbly at elevates the'die 205 in the
Z- axi s above tdempusmbest autdreola s emiridpst2ibDcontioé sygoger ansairck #t endbthetse substrat e

assenbly 210 defjnes, the X-Y plane, The support assenbly in a enbodi nent
i ncl udes a pl &“ﬁbm%ﬁuéﬂs "'S}Hé’laé?rgﬁ’cr%u%ﬁ‘@ “]ﬁsre‘%él‘ﬁfééri ngq%eﬁ/‘égcu?ﬂ?d"j‘bacer 233,
and paste | ay : h n : [BINO Wi S a

si ngl e spacer e‘% (grgrlé ttggﬁc%éﬁpﬁgg%@fggp%%%rcgglg_?ﬂ%aglcw t I\‘}/blggiaggglo As

shown i n Fi gurnengy,oftlewsd00uhmughdRAfecktetidas the@fromaandepupledstd thchalr e
described in any of the aboye e di ment.s of the present invention nay be
conbi ned, wi t KOBRCWA ﬁaﬂ@gff_?' g%iwwoa PilagiRlPr el fommgRieAten 1000 to
enhance orextLaRd-ARS 16 YRS o Bkirhd Qlcuf(dop ot gual die 1001. Grcuit
nodul e 1000 may be a conbination of dires 1001 répresenting a variety of
functions, or a 15 Kgwbilhahowsnond erdbedmed0df aoruiimodude ehmesmne

et onalt . LB AR o G54y R 000 LncLtles gy east one
received. One c@ﬁtam?:ﬁ%nqiuﬁﬁo_rﬂpf@l. QB_aﬁieErﬁ)‘éhf-medTPﬂ?b@rt 1980idcNdey dBts 1192
structures in accordance with the invention and/or are fabricated in
accordance wi tfor tebevimgasaneryidevisas i Bh.. Tha nambendfouément devities generally
15 depends upon the desired bus width and the desire for parity. Memory
devices 1101 include at least one packaged die in accordance with the present
invention._ The support 1161 includes sockets, slots, recesses or the like 1152,
each adapted to receive a memory device 1101 and provide electrical
communication between a bus and memory device 1101. Memory module 1100
20 accepts a command signal from an external controller (not shown) on a
command link 1163 and provides for data input and data output on data
links 1165. The command link 1163 and data links 1165 are connected.to leads
1167 extending from the support 1161. Leads 1167 are shown for conceptual

purposes and are not limited to the positions shown in Figure 11.

Electronic Systems

Figure 12 shows one embodiment of an electronic system 1200
contatning one or more circuit modules 1000. At least one of the circuit
modules 1000 contains a packaged die in accordance with the present invention.

30 Electronic system 1200 generally contains a user interface 1269 and electronic
device 1270. User interface 1269 provides a user of the electronic system 1200
with some form of control or observation of the results of the electronic

device 1270. Some examples of user interface 1269 include the keyboard,
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20 1001 are inserted into a slot 1052 in a circuit board 1050 such that the
package ball contacts (e.g., contacts 217 in the Figure 2 empggmgﬁﬁé) are
in electrical comunication with the contacts in the slot 1052. ral
1052 in Figure 10, in another enbodi nent, represents a nount including pads
whereat the contacts of a package according to the present 25 invention are

rounL e The gl D0 R O or S AF 3y A PR AR (ST

process. For exanpPe, crrcui ’board havi ng

pad patterns aisp¥dyi siipedMetiodf aragioetheSgitiiph s@ilch,&agges dMgaPppédl ohgn t he sol der
paste. A packaged die 1001 is picked and placed at the nount wth the bal
contacts (e.gautomphilgcans the pardgeades keypag display s surrerant Jispgnsgrdd@nwi t h t he 30

| d . j : I
o the mount Ao SAE Ry S @F e e f280 B it dodBud Aed Bl ol °°'

connection.s pesvRd&ixaEMdcednieldeRicei1RTOI Accdasipbis ardGlsédi® dopABdt\annodul es,
devi ce drivers, power nodul es, comruni cati on nodens, processor nodul es and

|1 08 JUN 2006eapphic suitPorio Sisanpreitengiolausersntesaee eapponesisiteviaalyi | ayer,
mul tichi p- ”Dd%%%egrﬁ%lljfées%;ﬁ(?ne”?rgrg'%r%sof%e' diriRYSo R 1%3@8{ N8 he & proch sppi ch a chip

according to t ntron i'sinser are 1000 may be

a subconponenpréfididg et € oOhatibelatiowRoftrslsHdBtios vLihpas flonebpck, a
television, a cell phone, a personal 5 conputer, an autonobile, an
i ndustrial comuipyts toyserdnierfaee bia% pret otheranfrmearian eitlgy prepregramazedni | | have a

ci roui t mogul & b eGeNeddh IED R EEEGHL L RAUbSy ACSPLALOG.LA, the present

i nvention is inserted: rcul t nodu e a varrety’of |eads

1005, t hr ough elkQR5Mc @xtiea d20mink hideehemdramddeies POl A9 wil®e bppdrentcont act s of
packaged dies 1001 providing unilateral or bilateral conmunication 10 and
control to andront Blsiecdexamples prayiqusly given. skstamic spstgarl209 Wil psigs bene

e et % i P BedoIBTR e B E 10 LARI sbf 110°
embodi ment, supyales 1006 ind nsdr iterface! 1G69. Ithbill Heatppreettéd/ihagthewneoy devi ces
1101. The nun?neorre 8ifrcurirf"rrrrx?)glalleéj (lae)/(i)OCi(ralsele%?rggircaslylst%m 1200 can be replaced by a single
integrated circuit. Furthermore, electronic system 1200 may be a subcomponent
of a larger electronic system.
Figure 13 shows one embodiment of an electronic system as memory
system 1300. Memory system 1300 contains one or more memory
20 modules 1100 and a memory controller 1370. At least one of the memory
modules 1100 includes a die package1101 in accordance with the present
invention. Memory controller 1370 provides and controls a bidirectional
interface between memory system 1300 and an external system bus 1372.
Memory system 1300 accepts a command signal from the external bus 1372 and
25 relays it to the one or more memory modules 1100 on a command link 1374.
Memory system 1300 provides for data input and data output between the one or
more memory modules 1100 and external system bus 1372 on data links 1376.
Figure 14 shows a further embodiment of an electronic system as a
computer system 1400. Computer system 1400 contains a processor 1401 and a
30 memory system, such as memory system 1300 as shown in Figure 13, housed in
a computer unit 1480. In an embodiment, the memory system 1300 includes a

packaged die in accordance with the present invention. In an embodiment,

processor 1401 includes a packaged die in accordance with the present invention.
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15 depends upon the desired bus wdth and the desire for parity. Menory
devices 1101 include at |east one packaged die in accordance vﬁt@%§®§
present invention. The support 1161 includes sockets, sIots,U ¢ s or
the |like 1152, each adapted to receive a nenory device 1101 and provide
el ectrical conmunication between a bus and nenory device 1101. Menory

nodul e 1100 2 G W’ | 1 er (not
shown) on a ggﬂ@gﬁegts??t%% l(12' ar%g)h%reg%ﬁl%%gﬁgrgleggélﬁ?%ﬁﬁ@%ghff%g?a out put
on dat a | i nks addthér. elddmenosysend i.ki, Menibtp Systerd 1360,aslaisnksompdifenar e connect ed

to leads 1167 extending fraomthe Tupport 1161. Leads 1167 are_shown for
concept ual  plOPPEEE syHEMIAR0 gBtionallY cORRINSJISEHBIEEESE FPHANHWRCRIACE] gur e

L1 25 El ectr anie,RYhf 5 IEL G0 1381, SRR RANAZS BRIE o f malse] ect roni ¢

system 1200 cont/al ni ng one“or nore circul east one of
the circui 5 mackbaisorjaQ&iockpmtrmniter B4§5ae pagee 148 2anda brlkatatagcdewet h t he
present invention. 3Q Electronic system 1200 generally contains. a user

i nterface 12694&hdlt 818 be 2ppiceiateddhdt ogher sompoRsdiy are 9fteh pss124ebY!thr ovi des a
user of the e i ' y servation
o the resal { SpRERbR ST mANEh, TR iR, SRy el
interface 1268evies) etde Thhse dkstaoatpdnerit? if af echbbldi2f$, ipcudé a pacldged ce,

nonitor or printer of a personal conputer; the : utni ng dial, 'digfpl ay or
speakers of adicdniagcordanceiwiy the presertiipyantiogaliguisd fyrtherde appreiated thah

aut onobil g a r 1&‘?‘91’1 ' ' nser of an
aut onat edqtoel P‘grptrﬁgeé clﬁnlg'()'i% eir%{elmr?'ltfg%{ acelgg%gf%ﬂtﬁwﬁéﬁp%%%@g% access
ports 5 provi tedrfooated en tisogiecintbgrdtakciicintGo féac e smglrantmony/erousssthgt 0 connect

an electronic ste o.the re tangi bl e user interface conponents
previously eR 8‘?-f§]‘é‘é‘.“ %chr%a&%l”é?c NGRS requge the RAMMBRICAUIDIREY be a

processor prBé/Mlexﬁ‘ﬁleﬁRHFesE&raﬁh?ﬁeH@rﬂ%@t’éi%ﬁtpn, control or direction of

inputs fromor outputs.to user Inter e 1269, or of other information
ei t her preprogrammitdwill be understood that the teachings of the present invention can be

15 used to form full ball grid array packages, fine ball grid array packages, and
partial ball grid array packages. In an embodiment, the teachings of the present

invention are adaptable for use with a NuBGA.

Conclusion
20 It is desired to reduce the size of packaged electronic components. This
results in packaging material savings and increases throughput by reducing
packaging times. Moreover, with the growing popularity of smaller electronic
device the electronic components must be as small as possible. The present

invention further provides methods for producing a packaged die and packaged

[\
(¥}

die structures. The amount of encapsulant material extending outwardly around
the periphery of the die 1s reduced. Accordingly, the present invention provides
a profile package having reduced length and width. An embodiment of the
present invention provides a reduced size chip on board, ball grid array package.
Moreover, by reducing the amount of encapsulant a larger die can be packaged
30 and still have a package size that is equal to conventional package sizes. A
larger die is desirable in the field of integrated circuits as it increases the real

estate available for integrated circuits. The reduced width of encapsulant may
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10 into, or otherw se provided to, electronic system 1200. In an enbodi nent,
el ectroni c device 1200 includes nenory nodul es 1000. As will be apparent
fromthe lists of exanples previously given, electronic sys[zgar’(w.% Wil
often be associated with certain nechanical conponents (not shown) in
addition to circuit nodules 1000 and user interface 1269. It will be
appreciated t ] j ; nhi¥P ad ronic
system 1200 cg‘ﬂgoblwgp agégaté%“gﬁgﬁﬁa ﬂggldlietnt{)re{gggé\gﬁ) [of rgﬁél ?).e%llggtﬁ% her nor e,

el ectroni ¢ systanfet20@hnoagh less encapbdantponent of a larger el ectronic system

Fi gure 13 shows one, enbodi nent. of an el ectronic stem as moyy, system
1300. Menory systenﬁ\ﬁwﬂéaﬁql f REIbERINEHtS hﬁd?é%ﬁﬁlﬁya%aﬁ%g&%@eqloo and a

merory cont 1ol etin 1340 bebolreasd 8t dr BRIARIRLY| inTREM G 00 1 nCl udes a
di e packagel 1 I'n accordance wth the presen I nvention. nory
control | er A37fHrappementashiaint catvniatal © azhieveltiesatnequapose inntyeef substithretdween

menory system 1300 and_an external system bus 1372. nmpry system 1300
accepts a conrfhHespggifie embgdiments sbetvar Manyndaptatons %ﬁ@ezrsvepepwé“ P to the

one or nore H%@Hd i Q’k"ﬁéﬁ system 1300
provi des for n?épg%flﬂ%%&%?\ofoé@%} %ﬁglﬁf}kﬁlﬁ et wIefé}n t %’f\béh%rlyﬁq%%/eg menory
nodul es 1100 aiduspteressahg syspraentbnsy HSutAized inadguhdtivnswyitlB#E.intngione 14

shows a furthel_r enb&di ment of an.electronic systemas a conputerﬁqs) stem
1400. Conput ert ¥ PEPORT PG SHISAIHESTAIeH CHEWS SAMncatien Proresses arg@dant ?gy
system su RO dieY ShEMipSAQ NP plderdt iR oRS A B&ldﬁfgi%ri s
conput er uﬁ?t ap’3(4)80. 1Irln la% ede 5%slgrreﬁt,n${ﬁbe ngm)?ylsysnt gm 1§00 I nc ’utglés a
packaged di e iappAcatmndsitended tdicdvee apy edaptdtionsnvendniations bhithanneminondi frent |

processor 1401 includes a packaged die in accordance with_ the. present

Pvent on. 13 TEENII0E0CE ML e YO HETHOUE] SBGY i SRS an

el ectroni ¢ systanm.GRAkdisNh&dor anot her el ectronic system i.e., nmenory system
1300, as a subco%onent ... Conput er system 1400 optionally contains user

interface conponents. Depicted in Figure 14 are a keyboard 1481, a pointing
devi ce 1483 such as a nouse,

15



5 trackball, or joystick, a nonitor 1485, a printer 1487 and a bul k storage
device 1489. It will be appreciated that other conponents are often
associated with conputer system 1400 such as nodens, device drjgeyy g@gds,
addi tional storage devices, etc. These other conponents, in an enbodi nent,
i nclude a packaged die in accordance with the present invention. It wll
further be a r_ec‘j, a_%ed 1tJnat .10 the processor 1401 and nenory system 1000 of
comput er syst ORY g‘ls'i ncorporated on a single integrated circuit to
forma single menory/ processing package. Such single package processing
units reduce the comunication tinme between the processor and the nenory
circuit. It vill kepackage esmprisingrat the teachings of the present invention
can be 15 used to formfull ball grid array packages, fine ball grid array
packages, and paSEBitrassl | grid array packages. In an enbodi nent, the
teachings of the R, g&&cctéd%‘iﬂéku%gtrﬁg ﬁg&g%@%g‘?wr use with a NuBGA.

es

Conclusion 20 It s rred to reduce the Srze o cR¥ged el ectronic
conponents. This ragfaktelsyet disptack Bétivach e bstsirate af @ tHediS wiieebid the €ases

t hroughput by reduci ng packaging tinmes. Mreover, with the gl ow ng

popul arity ofpasigdsyerdoes nelaxtendiheyonskthe edect he el ectroni ¢ components nust be
as small as possible. The present invention further provides nethods for
produci ng a packaged di e and packaged 25 die structures. The anount of
encapsul ant nat er e paxka@s of Sl8inP U IWRESh thedi®idRebtadgdRirper i phery of the die is
reduced. Accordingly, the present invention provides a profile package

havi ng red@ced | ength and wi dth. An enbodi ment of the present invention

provi des a reguced,size chip .on board,. hall grid arra ckage. Mboreover,
by reducing the a m&%seeﬁéa'&%%éﬁg}w “%P%exéﬁﬁs%%ggﬁﬂed 30 and
still have a packaggosi égh bf'@dhr bdpe88P@E dfe0 CoOnventional package sizes. A
| arger die is desirable in the fi'eld of Iintegrated circuits as it increases
the real estate available for integrated circuits. The reduced w dth of

cneape Lo T i L2000 R LR Rl O e

15
S. The package of claim 4, wherein the memory device is one of a DRAM,
SRAM, or RDRAM.
6. The package of claim 4, wherein the memory device is an EEPROM or
20 flash memory.
7. A package, comprising:
a substrate;
a die connected to the substrate, the die having an edge;
25 an encapsulant covering the die, the encapsulant extending less than one
millimeter beyond the edge; and
a paste layer disposed between the substrate and the die, wherein the
paste layer does not extend beyond the edge.
30 8. The package of claim 7, wherein the encapsulant extends less than about

0.8 millimeter beyond the edge.

16



transferred through | ess encapsul ant. Al though specific enbodi nents have
been illustrated and described herein, it wll be appreciated by those of
ordinary skill in the art that any 5 arrangenment which is calculated to

achi eve the sane purpose nmay be substituted for the specif§ gyenipgdi ments
shown. Many adaptations of the invention will be apparent to those of
ordinary skill in the art. For exanple, other integrated <circuit processing
equi pment nmay 9be uflhkpaddge of ataimj 1) wbiktedntheiehdapiliant ieRtedy lesythan it anot her
exanple, other integrated circuit fabrication processes are adapted to 10
produce the dies aﬁg’%ﬂmpsteahedemﬁhngdg% the present invention. Accordingly,
this application is intended to cover any adaptations or variations of the
invention. It is manifestly intended that this invention be limted only by

the fol | owi ng 10| ai Mae pmdg@mla@lﬁ%sretMEeﬁéapsxﬁéuQxénit[&@tﬁ%abm@ | nventi on
clainmed is: 1. A package, conprising- a substrate; 5 a die connected to the
substrate, & he di eokﬁvﬁhgcmbwdgrbthe&d@-a paste | ayer disposed between the
substrate and the die, wherein the paste |ayer does not extend beyond the
edge. 2. The package of claim1l, wherein the die is rectangular. 10 3. The

package of cl qgm 2,Am€5§waralﬁgckggggpﬁghﬁﬂé: extends about 0.5 mm beyond

each of four edges of the die. 4. The package of claim1, wherein the die
i ncl udes a nenory defull ball gidamay; The package of claim4, wherein the nenory

device is one of a DRAM SRAM _or RDRAM, 6. The_ package of clai.m 4, wherein
the menory device iadig¢pnn the full lf@gﬁaﬁé{%@:ﬁm&u ing a first surface

10  extending transverse to the full ball grid array;
a paste layer disposed between the substrate and the die, wherein the
paste layer does not extend beyond the edge; and
an encapsulant covering the die, the encapsulant including a second
surface, the second surface being spaced from the first surface at less than one
15 millimeter.

12. The package of claim 11, wherein the second surface is spaced from the
first surface by about a half millimeter,

20 15,  The package of claim 11, wherein the die includes a memory device.

i4.  The package of claim 11, wherein the die is connected to the array by a

wire bond.

25 15,  The package of ¢laim 11, wherein the second surface is essentially
parallel to the first surface.

16. A chip on board package, comprising: .
ball grid array substrate;
30 adie;

v,

4 N
a wire bond connecting the die to the substrate; -

an adhesive layer on a bottom side of the die;

a spacer connected to the adhesive layer;
17



7. A package, conprising: a substrate; a die connected to the substrate,
the di e having an edge; 25 an encapsul ant covering the die, the encapsul ant
extending less than one mllineter beyond the edge; and ajgagfye yer

di sposed between the substrate and the die, wherein the paste | r does
not extend beyond the edge. 30 8. The package of claim7, wherein the
encapsul ant extends | ess than about 0.8 mllineter beyond the edge. 16 08

JUN 2006 9. The pacpsatdayd imbraedials thaksgacers andtthesubsieag sitletoit thepastads | ess
than about 0.7 mllinmeter beyond the edge. 10. The package of claim7,
wherein the el 5963 patextend bexpadppgdeqofdbedisowd 5 0.6 nmillineter beyond the

edge. 11. A chip o gar d ckage. .¢C rising: a full ball grid array, a
di e connected to t#‘eglfﬁﬁsfﬂaggﬂvc’gﬁglecaaﬁay, the die including a first surface
10 extending transverse to the full ball grid array, a paste |ayer disposed

between the substrate and the die, wherein the paste |layer does not extend
beyond t heSedyb; a'ﬁhtmklgwefpmmdﬁlwh@metﬂhmcam{)adt@,dthhslbeﬁmapsul ant

i ncluding a second urfacg, the second surface bei space romthe first
surface at |ess theanr"rﬁ’éﬁg‘e di‘?‘aﬂi‘ﬁwrf’ﬁ%‘ld;ﬂ?e cst Eyeﬁatg %Bero?n%ctLﬁi m 11,
wherein the secong%agwlgﬁg_e is-spaced fromthe, first surface by about a

half mllineter, 13.” The package of claim 11, wherein the die includes a

menory device. 14. The package of claim 11, wherein the the is connected to
the array by a . i '
, 18.  The package of claim 16, wherein the encapsulant extends about a half

10 millimeter outwardly of the die.

19.  The package of claim 16, wherein the wire bond electrically connects the
die to the substrate.

15 20.  The package of claim 19, wherein the wire bond includcs a plurality of

wire bonds.
21.  The package of claim 16, wherein the spacer includes silicon.

20 22. A chip on board package, comprising: -
aball grid array subs&ate; '
a die, the die having a bottom surface defining a die area;
a wire bond connecting the die to the subsirate;
an adhesive layer on the bottom surface;
25 a spacer under the adhesive layer;
a paste layer under the spacer, the paste layer having a paste layer area;
an encapsulant covering the die; and

wherein the paste layer area is less than the die area.
30 23.  The package of claim 22, wherein the spacer is insulative.

24.  The package of claim 23, wherein the spacer is silicon.

18



wire bond. 25 15. The package of claim 11, wherein the second surface is
essentially parallel to the first surface. 16. A chip on board package,
conprising ball grid array substrate; 30 adie; a wire bong c\ﬁgecting t he
die to the substrate; an adhesive |layer on a:bottom side B {Hellffe; a
spacer connected to the adhesive layer; 17 0 8 SUN 2006 a paste |ayer
internmedi ate the spacer and the substrate, wherein the paste |ayer does not

extend beyond2&n e%@gﬂ&aﬁﬁﬁ'c@ﬁiﬁ;zzaﬂﬁm@iﬁM%@ﬁsﬂlaﬂﬂéxt&mé%bdtaﬁaﬁe die. 5 17.
The package of claim 16, wherein the encapsul ant and the substrate enclose

the die, the wre balicheter butvaddiyzof the diayer, the spacer, and the paste
| ayer. 18. The package of claim 16, wherein the encapsul ant extends about a
half 10 mllimeter outwardly of the the. 19. The package of claim 16,

wherein the \C/)\'?ge b?ﬂ@g@t{kﬁ%&ﬂc@ﬁﬁ% %agﬁ%i%%gﬁygia?aﬁgg&gﬁﬂﬁgyate. 15 20.

The package claim erein the wire inc ity of wre
bonds. 21. 5The packgmger.of claim 16, wherein the spacer includes silicon. 20
22. A chip on board package, conprising: a ball grid array substrate; a
die, the die having a bottom surface defining a die area; a wre bond

connecting the,die40 the s t.r : ..an. adhesi ve lLaver on, the hottom
surface; 25 27'5 pa fP %ﬁ#ﬁ%ﬁ' gfﬁi@@gﬁg@?ﬂ?gﬂﬁ%ﬁ’éﬁr 18 dlrélc‘ﬁy o the pasthayer.

28. The package of claim 22, wherein the paste layer is directly on the
10 substrate.

29.  The package of claim 22, wherein the bottom surface is essentially
| parallel to the substrate.

15 30. A chip on board package, comprising:
a ball grid array substrate; '
a die having a bottom surface defining a dic area;
a wire bond connecting the die to thg substrate;
an adhesive layer' on the bottom sﬁrface; :
20 a spacer under the adhesive layer, the spacer having a spacer area;
a paste layer under the spacer and on the substrate, the paste layer having
a paste layer area, whercin the paste layer area is less than the die area; and

wherein the spacer area is less than the die area.
25 31.  The package of claim 30, wherein the spacer is insnlative.
32. The package of claim 31, wherein the spacer is silicon.

33.  The package of claim 30, wherein an encapsulant covers the die.
30

34.  The package of claim 33, wherein the encapsulant extends about 2 half
millimeter outwardly off the die.
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—a paste | ayer under the spacer, the paste |ayer having a paste | ayer area,;
an encapsul ant covering the die; and wherein the paste |ayer area is |ess
than the die area. 30 23. The package of claim 22, wherein the spacer is
insulative. 24. The package of claim 23, wherein the spacdd il #gi con. 18
0 8 JUN 2006 25. The package of claim 22, wherein the encapsul ant extends
about a half mllinmeter outwardly of the die. 26. The package of claim 22,
wherein the aghesi i i@ C . Y=Y 2P The package of
Cl'ai m 22, whordin LRaP Sk QRIERC A, Mhesve BRARS el onE PTG
package of cl ai m 28acederein the paste layer is directly on the 10
substrate. 29. The package of claim 22, wherein the bottom surface is
essentially parallel to the substrate. 15 30. A chip on board package,
conpri si ng: bal I, Q] rr strate;. a die having a bottom surface
defining a di gsar egt&lﬂag%g?%@g%c%g&c&" %1 the die to the substrate; an
adhesi ve | ayer on higll bRd hesy asfAse; 20 a spacer under the adhesive |ayer,
t he spacer having a spacer area; a paste |ayer under the spacer and on the
substrate, the pastdidbmying atmttomgurfacqdefinmglaadieareay ea, wherein the paste

| ayer area is |ess tharthe di e, ar a;.an%ﬁ% 1. wherein the spacer area is

| ess than the di e &8 °oR @owgg%tgeg;cta ¥ wher ei n the spacer is
insul ative. 32. The ,pagkage ' i - J; {licon.

33. The package of claim 30,l %%%ﬁbg%mg#ggc%g%x%%%@lg%@ rgﬁ%‘}ﬁlzg%% e. 30 34.The
package of cl aidlmsB@ lagehamricaatele encapsul ant ext ends about a hal f

10 a spacer under the adhesive layer;
a paste layer under the spacer and on the substrate, the paste layer having
- a paste layer area, wherein the paste layer area is less than the die area; and

wherein the an adhesive layer surface area is less than the die area.
15 37.  The package of claim 36, wherein the spacer is insulative.
38.  The package of claim 37, wherein the spacer is silicon.

39.  The package of claim 36, wherein an encapsulant covers the die.
20
40.  The package of claim 39, wherein the en‘};apsulant extends about a half
millimeter outwardly off the die.

41.  The package of claim 36, wherein the adhesive layer is directly on the

25 spacer.

42. A chip on board package, comprising:
a ball grid array substrate;
a die spaced from the 'substmte;
30 a wire bond electrically cor'lnecﬁ'ng the die to the substrate;
a void extending intermediate the die and the substrate; and
a paste layer between the ball grid array and the die, wherein the paste

layer does pot extend beyond an edge of the die.
20



“mitTmerer outwardiy-off the die. 19 0 O JUN 2006 35, The package of -cl aim
30, wherein the adhesive layer is directly on the spacer. 36. A chip on
board package, conprising: 5 a ball grid array substrate; % d@m havi ng a
bottom surface defining a die area; a wire bond connecting @h {086 t o t he
substrate; an adhesive |layer on the bottom surface, the adhesive |ayer
havi ng an adhesive |ayer surface area; 10 a spacer under the adhesive

| ayer, a past @3] ay%eymt@ge&frtq'mﬁp@c%eeﬁﬂheeuss&eewgsatﬁp dihe paste |ayer
having a paste |ayer area, wherein the paste layer area is |less than the

di e area; and \A/r\eebmtlnghbednnahd\reahcmémtratym ceateflceidrea i s | ess than the
die area. 15 37. The package of claim 36, wherein the spacer is insulative.
38. The package of claim 37, wherein the spacer is silicon. 39. The package

of clai m36, yer el LERCARTHLA WBOUE fo bR His uafl 40: udbse gpckage of

claim 39, wherein euc pSu ext en S er outwardly
off the die 41. TRg, package of claim 36, wherein the adhesive |ayer is
directly on the 25 spacer. 42. A chip on board package, conprising: a ball
grid array substrate; a die spaced fromthe substrate 30 a wire bond

electrically nne e to the substr v ext.endi ng

i nternediate t 1 dicrb %‘d‘g"ﬂﬁ’s Xhgreiny a"aladpfé% @Féﬂ‘mﬁgﬁ the bal |
grid array and thetﬂyd;e. vvherel n the paste |ayer does not extend beyond an
edge of the di.e. :

10 46.  The package of claim 42, wherein the void extends under an outer

portion the die. -
47.  The package of claim 42, wherein the void is a recess.

15 48. A chip on board package, comprising:
a ball grid array substrate;
a die, wherein the die includes a first dirnension;
a support connecting the die to the substrate;
a wire bond electrically conncctiné the dic to the substrate;
20 a void extending intermediate the die and the substrate; and
wherein the support includes a paste layer that has an initial, non-bleed
out dimension and an asserubled, bleed out dimension, the non-bleed out
dimension existing before the die and substrate are joined, the bleed out
dimension occurring after the die and substrate are joined, both the non-bleed out
25 dimension and the bleed out dimension being less than the first dimension, and
the bleed out dimension extending into the void.

49.  The package of claim 48, wherein the support is inwardly spaced from a
periphery of the die, tﬁe support forming a closed end of the void.
30 |
50.  The package of claim 48, wherein the support includes a spacer having a

second dimension that is less than the first dimension.
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-20-0-8 JUN 2006 43, The package of claim42, wherein the substrate includes

a support elevating the die above the substrate to create the void. 44. The
package of claim 42, wherein the void extends under one shge ﬁf the 5 die.
45. The package of claim 42, wherein the void extends und&f WUfellferi phery
the die. 10 46. The package of claim42, wherein-the void extends under an
outer portion the die. 47. The package of claim42, wherein the void is a

recess. 15 48, A gRi p an board. kage,. comprising: .a pall grid array
substrate; a %ﬁ.e,m@aglﬁgcpﬁga@?g&i%%g@r@cqqdr e@ﬁ‘?\"eﬁg‘r‘séman'gesupport
connecting thg.df & éﬂ*ﬁ‘% substrate; a wre bond electrically connecting the
die to the s[}gstratg{?ﬂ 2 n'a void extending internediate the die and the

substrate; and wherein the support includes a paste |ayer that has an
initial, non-bleed out dinension and an assenbl ed, bl eed out dinension, the
non- bl eed out52.di nEtestagkneeof slaim §1 elicsein 2n sacaprdantigindhe¥eidat e are | oi ned,
the bl eed gut dinension occurring after the die and substrate are joined,
both the ndn-bl eed out 25 di nmension and the bl eed out dinension being |ess

than the firs§3 di NESaeRage@Pelaich B8, Whea&il tRikncahsuRAS ERSHRXbRANI Ng i nto the
voi d. 49. The package of claim48, wherein the support is inwardly spaced

froma periphery of the die, the support formng a closed end of the void.

30 50. The package of, claim 48, wherein the support includes a spacer having
a second di me [gi 0 tchla?tm‘ib:?a?‘g@a“w&?awni‘%»“ﬁ‘rst di mension. 21 0 9 JUN zoos

: ' a ball grid array substrate;
10 a die having a bottom surface, wherein the die includes a first dimension;
an adhesive layer op the bottom surface;

a support connecting the adhesive layer to fhe subsﬁ'ate, the support
includes a paste layer that has a non-bleed out dimension and a bleed out
dimension, both the non-bleed out dimension and the bleed out dimension are

15 less than the first dimension;
a wire bond electrically connecting the die to the substrate; and

a void extending intermediate the die and the substrate.

55.  The package of claim 54, wherein the support is inwardly spaced from a
20 periphery of the die, the support forming 2 closed end of the void.

56.  The package of claim 54, wherein the bleed out dimension defines an
area of the paste layer, the area of the pasté layer i;s less than an area of the
bottom surface.

25
57.  The package of claim 54, wherein the support includes a spacer having a

second dimension that is less than the first dimension.

58.  The package of claim 57, wherein the second dimension is less than the
30 bleed out dimension.

59.  The package of claim 54, wherein an encapsulant is in the void.
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- 5t —The package—of —tiai m 50, wherein the second dimension is Iess than the
bl eed out dinension. 52. The package of claim51, wherein an encapsul-ant is
in the void. 5 53. The package of claim51, wherein the enCﬁ\ Sjlﬂﬁa@ fills
the void. 54. A chip on board .package, conprising: a ball gri ray
substrate; 10 a die having a bottom surface, wherein the die includes a
first dinension; an adhesive |layer on the bottom surface; a support
connecting th ad é{c%, i ncl udes a
paste | ayer tﬁoat @% %%%%E%%%h%%ﬁgﬂil on sginaggﬁﬁ%@g E’ifdbut di mensi on,
bot h the non-bl eed out dinension and the bl eed out dinension are 15 |ess

than the first dinension; a wire bond electrjically connecting the die to the
substrat e; an@ a WEP"E%&{GPHB Stnvkereie dheadhenvelayerchag anadhesive supst r at e.

55. The packa [ 1} ced froma
20 periphery o dﬂadrég‘?%eth\g&?gegppt%gﬁ%%n%g& @551\0@%’%@%‘3 € void. 56.
The packags of cI al m 54, wherein the bl eed out d| mensi on defines an area of
the paste layer, the area of the paste |layer is |less than an area of the
bot t om sur f ac®2. 25Azhip WWH@% efmprisiign 54, wherein the support includes
a spacer having a ime that ks |ess t t he f| st, di mensi on
58. The package of? Eiﬁgﬁ'f? %ﬁ%agﬁ\ a@r&%ﬁ ﬁ’é‘%?b‘ﬂthaé PELE han t he
30 bl eed out gifBati@N. 59. 'The package of claim 54, wherein an encapsul ant
isinthe void. 22 0 8 JUN 2006 60. The package of claim 54, wherein the

encapsul ant fills &Hehaving.a B¢ didhefasesithgtleadt ouéacm&dontadn,er ein the

adhesi ve Il%yer has a&p%gtrl:grsulxevcnng the die to the substrate, the support being inwardly

spaced from the at least one first contact; Po.
at least one wire bond electrically cdnnecting the at least one first contact
to the at least one second contact; and
a void extending intermediate the die and the substrate.
15
63. The package of claim 62, wherein the suppoit includes a spacer, and an

-adhesive layer connected to a second die surface and the spacer.

64. The package of claim 63, wherein the spacer and the support are positioned
20 inwardly of the at least one first contact.

65. The package of claim 64, wherein the support includes & paste layer
intermediate the spacer and the first substrate surface.

25 66. The package of claim 62, wherein the substrate includes a second substrate
surface and at least one ball contact on the second substrate surface.

67. A chip on board package, comprising:
a substrate having a ﬁﬂ substrate surface with at least one first contact
30 and a second substrate surface with at least one second contact;
a die having a first die surface with at least one third contact;
a support connecting the die to the substrate, the support being inwardly

spaced from the at least one first contact;
23



“tayer—sur fate—area;—and—the bl eed out area is l-ess than the adhesive-surface
area. ' 5 62. A chip on board package, conprising: a ball grid array substrate
having a first substrate surface with at l'east one first contact; a die
having a first die surface with at | east. one second cont act;ﬂ 1%,@ Epport
connecting the die to the substrate, the support "being invvarc? Yy ;@ ced from
the at least one first contact; at |east one wire bond electrically

Contact: and 5 voi 80 AR o SRTRRE boudk i e B ek P AR ARMBRRRE o

contact; and a void extending Inter _ e an ate, 15 63.
The package ofo tht 8t 1sasbdne thiré contact] i support includes a spacer, and an
adhesi ve | ayer connected to a second die surface and the spacer. 64. The
package of cl ai m 63yoidissiendins intermediatedthe disqnd the ssbpmte andowswardlsiafi oned 20
inwardly of the at |east one first contact 65. The package of claim 64,
wherein the s 68?30 i'ncl udes a paste layer internediate the spacer and the
first subsirate surface. 25 66. The package of claim 62, wherein the
substrate includes a second substrate surface and at |east one ball contact
on the second63ubsd pakagediclaim @7, iereia thdwaid extedisarchndab&paivheryafpri si ng: a
substrate having a first substrate surface with at | east one first contact
30 and a secoP§SUPRtrate surface. with at |east one second cont act; a die
having a first die surface with at |east one third contact; a support
connecting the die to the substrate, the support being inwardly spaced from

the at |east 6%eThe prkageaufichirh ;67 8héteid tHd Bippox® mchidel @@ sdhesive layer € bond

electrically connecting the at |east one _first contact to the at least orie
third contct comseted to a'second die surface of the die.

70. The package of claim 69, wherein the adhesive la}-'cr is connected to the first
substrate surface.

IS 71. A cbip on board package, comprising:
a substrate having a first substrate surface with at least one first contact
. and a second substrate surface with at least one second contact;
a die having a first die surface with at least one third contact;
a support connected to a second die surface of the die, the support being
20 inwardly spaced from the at least one first conta.ét;
a paste layer intermediate the support and the first substrate surface, the
paste layer being positioned inwardly of the at lqa.st one contact;
at least one wire bond electrically conneéﬁhg the at least one first contact
to the at least one third contact; and
25 a void extending intermediate the die and ther substrate and outwardly of

the support and the paste layer.

72. The package of claim 71, wherein the paste layer is positioned inwardly af
the periphery of the die. | '

30
73. The package of claim 72; wherein the periphery of the die extends between
the first die surface and the second dié surface.
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—a void extending internediate the die and i_bE:EEEEEra:te ANy Ot er=th=y—ef— —
the support. 5 68. The package of claim®67, wherein

t he periphery of the support.:69. The package of claim®67, wherein the
support includes an adhesive l.ayer 10 connected to a second die surface of
the die. 70. The package of claim 69, wherein the adhesive Iaﬁ@rJUiNSZUUB
connected to the first substrate surface 15 71. A chip on board package,
conprising: a suﬁstrage h Viag% 3 fjars_t ubjtrate surface with at |east one
first contact "4ahbf RACKREEATFIAT L Vapreindly gtdeast gnesecond coptastis adall second
contact; a digyhaying a first die surface with at |east one third contact; a
support connected to a second die surface of the die, the support being 20
inwardly spaced fromthe at |east one first contact; a paste |ayer

internmedi ate the support and the first substrate surface, the paste |ayer
bei ng positi ohed iﬁ\ﬁﬁrmwb@rdp%a&%cmmng;ne contact; at least one wire
bond electrically ti h t_J east e first contact to the at |east
one third cont act;gg%gggtghggi\t}gf rsgﬂﬂésﬁ@fe Pﬁ%&?ﬁf%@%‘% nd the
substrate andagii yebsH dibsirate 5ilacs WRROHK leadMle sOBnARSIEe! aVer. 72. ' Me package
of claim7 1, wherein the paste |layer Is positioned Inwardly of the
periphery of the dadieReing3 firfinke pufkawyithaf leastanathi@-contact; ei n t he peri phery

of the die extends between the first die surface and -, the cond die
surface. 24 08 JUN ¢RP8 f&?ﬂeﬁé tﬂ&ﬁé@&%ﬂ%‘]’%ﬁ%&ﬂwﬁﬂéﬁﬁc g AR at | east
one second Cofﬂe%@teaét%n@ﬂ?ﬁlcbnta&f’m act. ' '

10 a paste layer intermediate the support and the first substrate surface, the

paste layer being positioned inwardly of the at least one contact; _
at least one wire bond electrically connecting the at least one first contact
to the at least one third contact; _
a void extending intermediate the die and the substrate and outwardly of
15 the support and the paste layer; and
. wherein the at least one first contact is positioned less than 0.38 mm
outwardly of the at least one third contact.

76. The package of claim 75, wherein the at least one first contact is positioned
20 less than 0.30 mm outwardly of the at least one third contact.

77. The package of claim 75, wherein the at least one first contact is positioned
less than 0.25 mm outwardly of the at least one third contact.

25 78. The package of claim 75, wherein the at least one first contact is positioned
less than 0.20 mm outwardly of the at least one third contact.

79. A method, comprising:
connecting a wire bond from a die to a substrate within an outer portion
30 of'the substrate, the outer portion having a width of about a half millimeter,
wherein connecting the wire bond includes connecting the wire bond to a contact
in the outer portion of a top surface of the substrate, which outer portion is free

from paste bleed-out. /
25 : /



~75. A chip on board package, conprising: 5 a substrate having a first
substrate surface with at |east one first contact and a second substrate
surface with at |east one second contact; a die having a first die surface
with at |east one third contact; a support connected to theldidl Aite support
being inwardly spaced from the at |east one first contact; 10 a paste |ayer
internmedi ate the support and the first substrate surface, the paste | ayer
“bei ng posi ti od@dThemathod yf diint 78; vaterdireths comeetinzOht adie boatl idchale one wire
bond el ectrically connecting the at |east one first contact to the at |east
one third cont’%ﬁcm&é‘v@?'&“é f Sedving bondite p sertrci o8 therie.di e and the substrate
and outwardly of 15 the support and the paste |layer; and . wherein the at

| east one first contact is positioned |less than 0.38 nm outwardly of the at
| east one thigH Tiatibd of Qaim e ﬂﬁféi@&@c@&ncﬁﬁtgﬂﬁk@e%ﬁqﬂﬁﬂeﬁ he at |east
one first contact is positioned 20 |ess than 30 mmoutwardly of the at

| east one fhi eahneeingcieconpiznd B hepuickhand tot coltaitof &6, subdtetei n the at | east
one first contact is positioned less than 0.25 mmoutwardly of the at | east
one third contact. 25 78. The package of claim75, wherein the at |east one

first contactgj STRORkhbABEHain 99 SwicRaTER caﬂteem@%\eﬁf@uo\ad@tcmdzs at |east one

third contact. A met hod, conprising: connec a wre bond froma die
to a substrat eonnet:tingrthawu@tbbad tqjamrttutwrport@ﬁthﬁ‘tmtctmthsm;ssur&t:mfthhe out er
portion having.,a wi dth of about a half mllineter, wherein connecting the

w re bond inc?’i}’dgg"connectl ng the wire bond to a cont act in the outer
portion ofjpa top surface of the substrate, which outer portionis free from
paste bl eed-out 25 08 JUN 2006 80. The method of ®laim 79, wherein the

connecti ng the3mﬁrhembmﬂdof61@iwdﬁ,sfunh@mmmgt@naedtmgshedm¢bthf:tds;he wire bond

to a contact of the die.
surface of the substrate.

-84, A method of connecting a die to a substrate, comprising:
15 providing an adhesive on a surface of the die;
providing a support on the adhesive;
providing a paste on the substrate; * -
positioning the support on the paste such that the paste remains
completely beneath the die. "
20
85. The method of claim 84, wherein providing adhesive includes providing

adhesive to have essentially the same surface area as the surface of the die.

86. The method of claim 84, wherein providing support includes providing a

25  support that has an clemerit with a surface area smaller thap the die.

87. The method of claim 84, wherein providing support includes providing a

spacer that has a spacer surface area smaller than a surface area of the die.

30  88. The method of claim 87, whetein providing a support includes providing an

insulative support.
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8t —TFhemethod—of —ctarm 80— wherermt he—ctonnecting the wire bond includes 5
connecting a second end of the wire bond to a contact of the substrate. 82.
The nethod of claim 79, wherein the connecting the wire bond includes
connecting the wire bond to an outer portion that i5 on the t0 rgace of
the substrate. 10 s 83. The nethod of claim 79, further ||4]cﬁlﬁjcﬂsﬁk§
connecting the die to the top surface of the substrate. 84. A nethod of

connecting a @be Thenidloflaith 84, WRIEA ARG a bMPER LB RnAGhRS Ve on 2

surface of the die; providing a support on t hesive; providing a paste
on t he substr atevidipgafloivablepaste.he support on the paste such that the paste
remains conpletely beneath the die. 20 85. The nethod of claim 84, wherein
provi di ng adhesi ve includes providing adhesive to have essentially the sane

surface area sur f of o4 h ... 86, The t hod. of claim 84, wherein
provi di ng supgg'r ?ﬁ?%ﬁ&t?&%g%ﬁ%\?%’d‘?‘ﬁ%mg thf'z%@éu ep%%r%zgcg{n !ﬁg?c?ﬁ&nel enment with
a surface & earddrnl l er than the the. 87. The nethod of claim 84, wherein

provi di ng support includes providing a spacer that has a spacer surface
area smaller than a surface area of the die. 30 88. The nethod of claim 87,

wherei n provi @j,ng.a_s ord, L nghudes providing.an _insulative support. 26 0
8 JUN 2006 BT ﬁb%gof&a%ﬁéi Whgst RomsPLTR 4 wopelt R e mBde e on ¢ he
substrate incligd@ses phdssivifs teWpgort Mﬁgh&t&@?&tﬁm s8Qnat thepdaRigIRds gt Cl ai m 84,
wherein the steps are perforned in the recited 5 order.
' from under the support.
10
92, Amethod of connecting a die to a substrate, comprising:

prbviding an adhesive on a surface of the die;

providing a support on the adhesive;

providing a paste on the support on its side free of the adhesive;

15 pressing the die and support assembly onto the substrate while keeping
the paste completely beneath the die.

93. The method of claim 92, wherein providing adhesive includes providing
adhesive to have essentially the same surface area as the surface of the die.
20

94. The method of claim 92, wherein providing support includes providing a
support that has an ¢lemient smalter than the die.

95. The method of claim 92, wherein providing support includes providing a
25  support that has a spacer smaller than the die.

96. The method of claim 95, wherein providing a support includes providing an
insulative support.

30 97. The method of claim 92, wherein providing a paste on the support includes
providing a flowable paste.
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-H—-—TFhe—metthod—of -ctat m90;,—wherernm—positionrng the support on the paste

I mcl udes pressing the support and substrate together so that the paste

bl eeds out fromunder the support. 10 92. A nethod of connecting a die to a
substrate, conprising: providing an adhesive on a surface b8 UKkt e;

provi ding a support on the adhesive; providing a paste on the support on its
side free of the adhesive; 15 pressing the die and support assembly onto the
substrate whi RBiR t QAR 93. The

met hod of c|ab§15§§ egg?n prggl Eﬁg aéﬁﬁgkve |ncﬁ£§%§h§?OV| ng adhesi ve
to have essenbidet.l y the sane surface area as the surface of the die. 20 94.
The nmet hod of claim92, wherein providing support includes providing a
support that has an el enent smaller than the die. 95. The nethod of claim

92, wherein pREVi-ELN C ) t hat has a
spacer smal | e|99 h’g n*%ﬁléii%?gm‘gg? %qu'ﬁé’??%ﬁéa}er}% %fdrﬁ%gg"#gﬂ% é n provi ding a
support inod udgsudes piessth d@ﬂte@ﬁb ardappart és‘ééin&&‘ﬁﬂ@ﬁbsﬁﬁ@t@g&heﬁtﬁhH%QOd of
claim 92, wherein providing a paste on the support includes providing a

fI owabl e past gastefleed Qwioroesleote supportret hod of claim 92, wherein the steps
are perforned in the recited order. 99. The nethod of cIa|m92 wherein
pressing the die and support assenbly 5 includes pressing the die and
support assemjjyy. ?L’}Qet%&ﬁ)ﬁéo%hﬁct%\@%éﬁé‘t%ras%Gst{alf@w%- e..paste bl eeds out from
under the support of connecting a die To a substrate,

conpri sing: provi diprayiding ag bdtesive onn fastisurfade of thefdice of t he di e;

10 providing a support on the adhesive;
providing a paste on at least one of the support on its side frec of the
adhesive and a surface of the substrate;
pressing the die and support assembly onto the substrate while keeping
the paste completely beneath the die;
15 wire bonding pads on a second surface of the die to contacts on the
substrate; and

encapsulating the die.

101. The method of claim 100, wherein providing a support includes providing
20  asupport that is smaller than the die to provide a void bepeath the die into which
the paste can bleed into without extending beyond the edge of the die and

without contacting the substrate contacts.

102. The method of claim 100, wherein providing paste includes providing paste

25  inan area equal to an arca of the support.

103. A method of connecting a die to a substrate, comprising:
providing a substrate having contacts positioned less than about 0.38
millimeters outwardly from ﬁ1e die
30 providing an adhesive on a first surface of the dic;
providing a support on the adhesive; |
providing a paste on at least one of the support on its side free of the

adhesive and a surface of the substrate;
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16—proyidng—a support—on—the-athestve—provi ding a-paste on at |east_one of
the support on its side free of the adhesive and a surface of the
substrate; pressing the die and support assenbly onto the substrate while
keeping the paste conpletely beneath the die; 15 wire boh&i/il 2iids on a
second surface of the die to contacts on the substrate; and encapsul ating
the die. 101, The nethod of cl.aim.100, wherein providing a support includes

providing 20 a su tuﬂ{ﬁ i | ' OV voi d

beneath the die i nlt%g&\%lfsc ﬁEeﬁdpg'{ssplé}t%ﬁ%@@yﬁﬁ%&v@fﬂgﬁ%&%‘@gdi ng beyond
t he edge of t@eg&@mmewﬁym@@thﬁ@m@cti ng the substrate contacts. 102. The
nmet hod of claim 100, wherein providing paste includes providing paste 25 in

an area equal to arWiss endiig padeor & perend surfags of heidis fosonettsootheect i ng a die
to a substrate b%%g%ri sing: providing a substrate having contacts positioned
| ess than about*od mllimeters outwardly fromthe die 30 providing an
adhesi ve onsa first surface of the die; providing a support on the

adhesi ve; providing a paste on at |east one of the support on its side free
of the adhesi\04. Jihd netsdrdfataemd03 ; futhen dostprising en@@slatingIthidi2006 pr essi ng
the die and support assenbly onto the substrate while keeping the paste
conpletely beneath the die; wire bonding pads on a second surface of the die

conpri 51 ng. encas s A im0k Bheriin Bl b SRR Mol 1ol the
encapsul ating indgddetheRAcdpknent 1&g than 1.0 millimeter from an edge of the die.
10
106. The method of claim 104, wherein the encapsulating includes positioning
an edge of the encapsulant less than about 0.75 miﬂimctef from an edge of the
die. o

15 107. The method of claim 104, wherein the encapsulating includes positioning
an edge of the encapsulant less than about 0.5 millimeter from an edge of the die.

108. A method of forming a packaged integrated circuit, comprising:
forming an integrated circuit in a die;
20 fixing the die on a substrate, wherein fixing includes elevating the die
above the substrate on a support, adhering the support to the substrate and
limiting paste bleed-out to beneath the die; and

electrically connecting the integrated circuit to the sabstrate.

25 109. A method of fabricating a chip-on-board package, comprising attaching a
die to a substrate such that paste bleed-out remains beneath the die to either

reduce package size or increase die size.

110. A method of packaging a die, comprising:
30 providing a die having a first area;
connecting a spacer having a second area to the die, wherein the second

area is smaller than the first area;
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an- edge—of - the—encapsulant less than 1.0 mllineter froman edge of the die.
10 406."° The nethod of claim 104, wherein the encapsul ating incl udes
positioning an edge of the encapsulant |less than about 0.75 mllineter from
an edge of the die. 15 107. The nethod of claim 104, whef&i {/Nt Hah

encapsul ating includes positioning an edge of the encapsul ant |ess than
about 0.5 millinmeter froman edge of the die. 108. A nethod of forming a

ut 0.5
e 30 i xing. ¢ ho pavateil bpacE R ARl XothiAR R bR R RN NE 1 1

the above thegigubstrate on a support, adhering the support to the substrate
and limting paste bleed-out to beneath the die; and electrically
connecting the integrated circuit to the substrate. 25 109. A nethod of

fabricating a ghi pson- boar ac e; conpri.sing attaching,a die.to a
substrate suc hﬂtqh eﬁ%‘%ﬁ@ ‘%%é‘&kﬁﬁt ﬁfﬁ@?ﬁﬁﬂﬁ%ﬂ%ﬁ?ﬂﬂ%&“ g‘?ﬁ? ng“eeql? her
reduce pack3geoisict f £ cdelf B23Eb MR Pifincrdadsbhe ATEROERLnlARERERA 2 di e,
conprising: 30 providifig a die having a first area, connecti’ng a spacer
havi ng a seconsicataton thetshestedtee, Wherein the second area is smaller than
the first area; 29 0 8 JUN 2006 pasting the spacer to a substrate while
keeping all of the paste beneath the the. 111.' The nethod of claim 110,
further including positioning an edge of the die 5 closer to an edge of the

substrate while increasing a distance between a paste and a contact on the
substrate 30 '
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