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WD 2004/ 077896 PCT/ US2004/ 003099 MUILTI-D E

SEM CONDUCTOR PACKAGE Mark A. Gerber Dae Y. Hong
w@elmabrssaf ai 5 BACKGROUND OF THE | NVENTI ON  PFCBIUS200§/003099

the Invention This invention reI ates in general to a

sem conduct

multi-die s%‘%ﬁ%@gﬁﬁ@ age scrﬁﬁ?ﬁ%n of the
Rel ated Art Miulti-die s or packages i ncl ude
multiple integrated cir ?&gle Wth sone
packages, the operation fe in the package may
interfere with the perfo the other die in a

ackage. For exanple, in a package having a die with a
BACKGROUND O FHRANVENIEQN: "1 no udi ng. an’enbedded
menory and having a die with a radio frequency RF

Field of thednvenfiolb circuit, the enbedded menory may

generate hot spots within close proximty to the die
wi This inveatiRErélabegr genech] & a semitondibes patlake apdirspaidgular to a

interfere w.t erformance of inductors of the RF
mult}'&?éﬁ%oé‘ﬂugp?%??gept hereby reducing the overal |
Desagﬁ;ﬂ‘ogrdfqﬁggeg,te& RgtRF integrated circuit. Wiat is
needed s an rnproved configuration for a nulti-die

S eMuﬁft? H%hﬂéorﬂﬁ%???cka ng%ﬁugﬁmg Ht%lcn?é:m{r tE) die. With

The presen vention may
somqmmtkagﬁsoﬂld opauadon b omudie iroths patiage sy 1hteaﬁeter ‘ﬁﬁh thegpediformance of

the o&; ﬁgﬂg tlﬁg 2 e %,dtg%ﬁagl&g%&];gﬂ!gﬁgcg t@,ﬂﬁgt@ intggrated

circut 115)@1{1&1hg|an %hﬂ!)%d@é& Iﬁéﬁ%rw&nﬁ\’l{a@i‘n gQNfle Wﬂﬁ%aﬁﬁ%eq{ﬂ@n@ RF integrated
multi-dre 25 sem conductor package accordi ng

circugly e @mbefdadomeinory, mpy geneezata hpisspatspeitlsip edust peoxiingytothe die with

the K BRRCSUTRR.  Meadpdhiaht st GnR i AN SrosPatt i anguctors of
the RFih@pepaneeduit (R yasaiH he obérall hBEoRhARE BY the RF integrated
i nvention. Figure g is a partial bottomview of one

circuffrhodi ment of a sheet fromwhich a nulti- 30 die
'sem conduct or package is nade according to the present

| W&t §sMeded is an improved configuration for a multi-die semiconductor package.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its numerous objects, features,
and advantages made apparent to those skilled in the art by referencing the accompanying

drawings.

Figure 1 is a partial side cutaway view of one embodiment of a multi-die

semiconductor package according to the present invention.

Figure 2 is a perspective view of one embodiment of a multi-die semiconductor
package showing a top integrated circuit die and an electrical interconnect frame according to

the present invention.

Figure 3 is a partial bottom view of one embodiment of a sheet from which a multi-

die semiconductor package is made according to the present invention.
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-1 WD 2004/ 077896 PCT/ US2004/003099 Figure 4 is a

partial top view of one enbodi nent of a sheet from
wakiogh7moérul ti-di e sem conductor package is nMeRCEUS2004/003099

according to the present invention. Figure 5is a flow

o RILAT RGLAA SRLLR, Gfc BERAGIEER br £Unctt AOBSARA 2 multi-dic

acturing I'6 sem conduct or packa age
semieaelacdr pg:ktage isheade &eenrling tovknpicemt 1rB/eiﬁhen use of the
same reference synbols in different draw ngs indicates

DEBEHTRT qmglqggq% SR o e PRI o s of manufacturing o
multﬁﬁ%%%ﬂ&)h@ﬁbt&f canl'ingCt@rtﬁé/% Reer@iivehtisn. | nventi on.
esc e

ription 1s intended to illustrative of the
i nvention and should not be 10 taken to be limting.
Fi ’@bﬁr wselofitke sanss wéerendesympolsiie diffrent deawings didecates identical items
1 conduc&% package according to the present
une$ 161 %Cackage 101 includes integrated circuit
DETATEEDN DESERIEITONC di e 105 encapsulated in a non

efectricalTy conductive encapsul ation material 104.

Pagkagohds sdtd fridegetAlatleSG ption dF aidRIT6PERBEAg bitane

107 for providing electrical conductivity between 15
inventiva. i Thealysariptipnds mserided tobe divstrato® ofitler ingentimchnd should not be
ak ﬁﬂﬁgptjve structures external to package 101. 1In the
taken, THERE: shown, package 101 is a multi-die, partial

array, no-lead package. Frane 107 includes an upper

CORigafd 1 sevglle ddwandict df@mﬁlﬁltlccﬁéltsétﬁicoh@bﬁir ph&lﬂage\ubctd‘tdmg to
upper.  contact_|evel 109 being parallel wt

the peesantdiaventiope| Package 1 inpladesiBisgratecheircyt (I<F:) @9 r1@3 fnd IC die 105
encaﬁ%ﬁéc}] {3101{111&{351&&%? gc%o%l%u&tﬁe € 8%%%%’[1 aldi Yod. nPB!kQE@lOl

ower con evel cated
inchgen s albbt)nchlrlnﬁkcmftﬁe& I2meFrOarfor A@Vidimetlacteisalrohduquivey between

the RO ARE L PEORILS 28 105 Fbon P BB g package 101
In thQ Qﬁﬁ)b&% Ehov‘jﬂ ?ﬂﬁ(&%@ﬁOW& ﬁ’ﬁltphét iy Mhyan&-%ﬁ Rdckage.

suc ni ckel, silv gol d
pal I adl um Fr ame 107 i ncl udes rrul tiple pads (e.g

11Bjameht7 ineledesuqn ypet camact ifvel bikan a)l@mcontw@%l 111, with

uppeg Ic&xﬂg?t l«aelf S@%E %g i)araglfxf/\afﬂé ?O_vaf'ﬁ cgﬁt%t tglgveilgq | gﬁ)kaﬁ%lem%%mment of
FiguXt,amppal copeidlest] M® i§ 6otk welerafly & pleid CH 418l l@wefcontact level
rinted circuit board (not shown)) to which packa

111 docated ganeeiia plooe d 12.0Brams HYtiagldes multipheceleagpeally conductive
stracfEs, 3feiPln SndfertRRherf A Aide rBhert 1l soBBCnBbinedt, prtions of

framé Q97 n\Wyrtesplated Grithl?skcodd Retabnittcis] g Whickel, ibrel goit) or pallad1um

(eH%. 129) located on the taop surface of dl? 103 an
FramgoHHdgcludesympliiplespads é% g hl33thet make up portions of lower contact level 111.

Each of these pads serves as a contact for coupling a signal or power pad of die 103 or 105 to

an external conductive structure of a device (e.g. a printed circuit board (not shown)) to

which package 101 is attached.

Die 103 is attached to the top surface of the upper contact level 109, and die 105 is
attached to the bottom surface of upper contact level 109. Wires, e.g. 121, are bonded to wire

bond pads (e.g. 129) located on the top surface of die 103 and bonded to a top surface 123 of
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-2 WD 2004/ 077896 PCT/ US2004/ 003099 a pad (e.g. 113)
of the |ower contact level 111 to electrically couple

W b@4a789bond pads of die 103 to the pads of POIES2004/003099
contact level 111. Frame 107 includes inset structures

a paci &. @ 113)1@ th@"l(gvt?er%%‘ﬁ&ct 1@5@1 1346 HféEﬁ'fcﬁllﬁ/ B I}HQ{}B%@?ond pads of die

portion (e.g. 118) located in upper conta

103 todhepadmlawdr@nltm@vebblrltl on (e.g. 117) 5 located in

| ower contact Ievel 111. Die 105 is attached to the

bott.om er tac el he u
ot e insdl BB B T B e Wil ReoF et S Beluding an
uppempbﬁﬁm((e fgll@aadatécfh@tuppé&r@nm@ﬂmgl 10@ A 1@%ﬂp&ﬁ€§ E()e g 117)
(e.q. | ocated on the bottom surface of die
locateg én 1%‘09@ ﬁontﬁ@irlwfd Ad 1 Digyl031is 2itacired iy hej hpslom Slrfagc pfmpper contact

vk g ik b 55118 £IG5°0R IR AP LRGP I G 127

are bbﬁﬂéiﬂt@tdmlboﬁd pads (el €13 teatedl ontthe Pattdagarfide okQle 103 The lower
e enbodi nent shown, sone die bond pads of die 103
POmQF‘%(ee%a UpVeef the I%Eb%wcm& (E@nd10)(servg.as paghagsfoond pad$sf@r goupling a
mgna} @éﬁ?fg}vg{ ﬁgé Yy éé/‘% r%%l) gfd}? éO§ 3%% Coﬂcﬂlcﬁog Sm&% e nba’l to f)ackage
101. pinahe smbodiment ﬁmmr yom&die bbb pladilscd)ﬂxﬁeSOa areRfoupled $¢Jﬁ§per portions
S e@g atransmtter or recel ver of a cellular

(e-g'aﬂéh - an iRSet HECtHRBBIVRee: 188)e 105 may i ncl udes

ot her types of analog ICs or nay include 15 a digital

| Cin SABooifiem! @¢i108 qn@ﬁvd@% BhtLhdishch &ekge%ﬁ) dd GantQocessor

and 105. Providing an electrical interconné&ct far ane
or mwnpty upieel05 andudes\enrRIE K suhtas leegy e ltsinsmifter at teowiyveas a cellular
phon& ggvmgllelgﬁltn %B%gg éhge@é gnaé/fm%‘lgg Qéﬁéer t%}gersgo 'a%@,lﬁg Igs or may include
a digstal K. Girdifle POT PRSAR) aARE shidldihg Bbivddh URY 103044 @as of

the frame to serve as external power and signal pads

for both die. Furthernore, utilizing an u? per and

| oResviding awplesisical intpasoanedt Smmpeyith HpRaw and foveerceniget loels may

c
allov{/ rhs %ﬁb@m @o Ve\:éﬁlrb%g gtﬁ%nt ‘3¥ gggee q‘grecheﬁ%]ﬁ? Blafzgcf (?% éﬁio@gc—f‘ I§]1des of a
frame l(@ gsfoc siuﬂlldmgg)lbpds\ﬁ@)emdtshﬂ allmwrferSp@ﬁoﬁd‘l@f thaGlsageo bdtve as
ﬁb wires coupled to thg p die and wires coupled to

extelin Pt earrsignal pads for hodydig E@{tperfr@r«? Wilizmesaupperanddayer

contad? I%E%&B%EM [ ﬁd’tﬁgﬁ%ﬁe@% a;mﬁ)ﬁlcélg%gch % Also

i ncl udes an Ive b cont ring 1 e top
proviiimg epper afid logee cont2d lewid mey hélpve kedh@@ttfemrossmhp]uﬂg egween the

wirel s E Aol 8 HSE i QoI A58 o s g T s om aie
are 16ss SREQNE r@figsMR] RhERLI6RYr 5;%3@1? ith¥4ch H@Er.

contai ning the adhesive used to attached die 105 to
the bottom surface of upper contact [evel 109. In

ot Reakagarbldingludesan adhesige blead gotgeol aingaldhen thetapppeince of upper
contGERAE L) B P s HE e d HBTaPhof 3T RGP syree of
uppeﬁﬁoﬁtﬁﬁt@é%@ MO IPackage 101 also includes a second adhesive bleed control ring 137
for containing the adhesive used to attached die 105 to the bottom surface of upper contact
level 109. In other embodiments, the die may be attached to upper contact level 109 by using
a type of die attach adhesive film or by attaching the die to another type of intervening

structure attached to the upper contact level.
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30 structure attached to the upper contact |evel. -3
WO 2004/ 077896 PCT/ US2004/ 003099 In some enbodi nents,
wale@sanmses from the top surface of die 103 to tPEI/Dsi0DoOM3099
surface of die 105 is greater than .5 nmso as to
r eUGGnd &ﬁ%&ﬂﬁﬁs,&fi&%&%xﬁ %&92@ ﬁ&’cecﬂf 35 6510he S&ﬁﬂn surface
di e. acin I e on opposite sides of a frane
of di¢ WS somreatet thhmaxﬁerhm soenp takddome irgereace fromdheasegated c1rcu1ts of each
) |sta ce_between .t he ac e surfaces
die- Hlagingihredie Oappwsgtﬁrsgleio b Weme HEEES et evRls ramealiget for an
1ncre§1§k% cﬁbt@n&%@w&%c@é a&fve%ﬁﬁa&éé Rmdt'h@ edB3ddst bPeio Qﬂetf Qﬁ@ surfaces

die 105 without significantly |ncrea5|ngthe
of theflietwith fmakabend Iﬂdg),wfeih@ tmwé 03 apdthepotioinvdic \w@ de)but
e 101 |nes of package 101 shown
signi lﬁarﬁﬁgalﬂ?’i?ﬁ%%%qhﬁgl g}fgﬁ ff%etai I's of frame 107 as

well as to show where d|e 103 is attached to frane

10FigukdoP SovixO edéiecti RyEbw I Datltnpe lld@SVlﬁﬂhé(oﬁt!eﬁEné’sQﬁ ackage 101
W|th di e 103 being 10 attac%edtothe X-fl ag. p s

shovgnip pliapteRt sostsdaabiow e c@iaalmﬁ fgime 104 chs Wil asite shm véﬁrﬁ die 103 is
X
attac%i%% teo?frralg prﬁge ntAct leﬁeg 1 %ﬁﬁ&%@@ Fll gur S 1t'ﬁecﬂ1: t03 being

act con

attacﬁétﬁ‘vfocthe X1l b)gitlnftﬁ‘é emBthieﬁthdﬁ&&l ciegprauiml dit tpa@shﬁ’dhé w@31and 105 are
% idflags. As shown in Figure 2, the pads
coup} eél tg X fg)ZO%nIUt otherAmbadimorss.FRRST et kevslemahﬁ@‘eerotbﬁr

conf{gﬁ QH&/@Ingruc@‘gsl tﬁ Jvéltﬁcl?{h% cfr’é ?I%tagt?ﬂgplsﬁcilg% E.%t.,%ghfl ﬁgég.

0Se I OWs.
errbodl ments, sone of the pads of those rows may be
el Asthowemid Eigm(euao Itlmcpads (@g hei3) padis ftertthosews ofithe péfinmeter of

toweE e dout 1ot B fapsricaly e FOPbRB lher B oL shorgro R, n other

emb&ﬁﬁileﬂ%%cﬁﬁe siBe h&i’ﬁff tlﬁ%@tr@\% ma§Rlelekideal Pcb@SledMd &Ber pads of
coupling the die bond padS on the top surface of

thosajroevsl ORire d2bissbowpddadat tol aolie bosdpachtld ¢reiheltop qurface pgdie 103

hown re ol ..Si I|C|t . 120, Fl gu 5.8
and i fok s B g oA Rt Son B Ao miaor
coupli} the @k Bond fils ANBY EHpAurRecERUE 168 EPsHEMNEAdE Of IdWRr contact level
present invention. Figures 3 and 4 each show package

111 arg popshoavgintHigyre tfostiaghicity, the manuf act uri ng process.
In the enbodi nent of Figure 5, the franes of nmultiple

paﬁ@%@é@ i nﬁ oW BHSrdrh QéRlﬁ%ﬁl}ﬁleétaé& f&%gﬂ f&?n‘?ﬁ O%EHMB -di

odi meént s eet”1s ma er and

semibasiuatdr pacikage sscording hethe preggentoihvéntib. Fidurss 3 a'rhb4 2&ch show

process f manuf act ackage may i nclu ot her
PaCké%f‘r&c/@n aocﬁﬁpregt %@ﬁ’é’s‘n%ée n‘?fF‘ H& roc§§saé%§) 1%}?1& of Figure
5, th@fhnR8 Qf“ﬁluiltg) {)&%ges%re 134 f3m 4 ﬂﬁetsmﬁéta%of 8lo%n)] 1 some

et ched at cati1ons corresponding to the center
embgtimensnthesheet isreads afcoppaandihas etlicmessin the aamgs of 6-10 mills. The

define the structures of t h? Jpper cont act
process f&r mapgpcturing a package may include other conventional s ages %e g. cleaning

stages) that are not shown in Figure 5.

In 503, the sheet of metal is etched at locations corresponding to the center portions of
the electrical interconnect frames to define the structures of the upper contact levels (e.g. 109)
of each frame. In 505, the sheet is pressed to form the upper contact levels and the lower
contact levels. During the pressing operation, portions of the sheet are deformed to provide

insert structure (e.g. 116) with an offset between the upper portions (e.g. 118) and the lower

-4 -
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of each frame. In 505, the sheet is pressed to form
t he upper contact |evels and the | ower 30 contact
wo ewelo37890ur i ng t he pressing operation, porti oPST/U820041@03099
sheet are deforned to provide insert structure (e.qg.
ibdS0e. g & Ratdd® (PPOY
portl%%gge ég'r%éa)t ﬁfte{ 5o V\g&ho 6% 5 8 o 67€ g5 6) R)%fucﬂ g%m&eers% be bonded
are sEIETwdBR PMAORIBID O Secopd midtalris. g( lvgr, goldf hickkh obPalladium). In other
rtions of the frames (e.q. 107) to which a wire is
emb&gmﬁgtsb%‘ﬁ&@ﬁm SE‘F%t I%@fl%ecél?\‘?& y plated with a second
metal (e.g. silver, gold, nickel, or palladiun). In

ot 1509, aRa@kksiRNS &pp Hela% @t 6 B11ABQREasTRYM NStk B hced B the

509, an adhesive is applied to the die attach areas of
upper hentbastlewhs @ug. 18)for eftaching the bopipadiesdaigatds)|te thelss die attach
% o’g 109) for attaching the bottomdies (e.g. 105) to

areas ) é'die attach areas in 511. In 513, wires (e.qg.
127) are bonded to the die bond pads on the bottomdie

( enp5131 &es (@127 atdonled oot Fiy BonagmdObn tﬂéﬂ)o‘ﬂt@ﬁﬁdw (e.g. 105)
portions (e.g. 118) of the inset structures (e

and tp1tg bottqrp syikEces pbBiupReR Portionsse-gnl Fo oI tle @setjsm;{ytumsée g- 116).
In OI‘L %?rgerﬁt l(hiégebwﬁ'g%(% gd 152) rQ ‘13?\}%9&8 sﬁﬁﬂ%ogfiei(f l%qhelgond gpads of the

bottckd 8)6 (@fg. 10® dndsethesippacportiony @.g lla)lrﬁ)thtsﬁlsa%trut:mre (e g. 116) so as
reduce the | gop height of the wires. Figure 3 is
to regiger ther AP ewmgwqueﬁ;gsm 57 boXtop eV shewing i Rprtion of the

sheel"ﬁb&hvlﬂéﬁbé&% 4941 Wil be Rgagmde. In 515, a tape (not

I's™app |ed across the bottom of the sheet on
t he bottom side of the lower contact |levels (e.qg.
11]1) 515Theapedpet showw) motppbiehacoss thi botbah ob theshedtanghebottom side

tact | t bot t
of th iy o BT RES LB o e fat foskingh pontper B §tace of the
uppe@ engtast 1tw1d ez hovy, @d@ Bjitt%n{ Qurfhce Bk boﬁbﬁl di@REs. Fl‘O@)’ Iofl @ wires

for a portion of the nold for encapsulation in

bonded te theebostatiodie feat 15 1).aTheties peividasder zsn@\vm of ﬂlelm@létf@d

encaﬁie}lté t e net SUr gg(gn%e angoélgfaéomp?cﬁesliaﬁgne g R)rénatgld %etween the

tape @n@ the t8 dyrfacllof BoltdnldH103 (il seet of @1e|105 @iflﬁﬁﬁe di¥tbnd pads, e.g.
dged carrier (not shomzoébo support the 20 bottom
131)d vAésc( @ 3y, ﬂ@@}lefa AL tadyin ltld&qﬁiecawqr ¢BoLsBOYN) tpsppport the

o RS AL A S o ARy B e

the upper contact levels (e.g. 109) for attaching the
t ofn 8l % af edigesivEG8jprledttd dealie a@adhtarms Imnahcemp surfaéeb®f the upper
ar e b

ie bond .
conte&;&%vegse(eé 1§9§§§) g_?acpﬁlg eowpd}we f31§3) tj_)d ?se e::]%eftatcgr;gq.?é in 519.
In 5210RViRY . ?C@q Qfe M@e@ﬁiﬁ&)a R ‘tg)nd%@ &egg 160Fof! tﬁé"ﬁfp die (e & 103)

cont act eve . I'n some nmoodi nent's,
and teithetopt Sua&acearcé theopedie de-g.ol 130 ef th@rlde‘admta@t lewele (¢. gpl ld)eIn some

onded the urface e, up rtio
emb{ g BRI b ot Frngb T oo Baot 0P ot B pfilea to the
top shrfaE¥Sth@upper portion (e.g. 118) of the inset structures (e.g. 116). Figure 4 shows a
top view, during stage 521, of the portion of the sheet from which package 101 is made. The
dashed lines in the lower contact level 111 represents the spaces between the pads that will be

removed in stage 527.
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top view, during stage 521, of the portion of the
sheet from which package 101 is nade. The dashed
wo 20vem7i896 t he | ower contact |evel 111 represeneGI/Uk®04/003099
spaces between the pads that will be renoved in stage
52 T LS20066R030
%s?ﬁgﬁgqsecon g‘g(?rgig(gﬁg %as? R)%O%%he hQ ? g%e ewﬁ)sulated
InSZSr, mmmﬂseemumﬁmmhame@bttolrmsﬁeﬁf thbhfmntape |s renoved
fromthe bottom si de of the franmes. In 527, portions
Eﬂt& l%imﬁégg the?é‘vtvgl c% 1%%§ lagcfgrgla{?:rremm\g&gql %@%&E}, gnrzl?vidual pads
(e.g. |1‘T§F$1Sthé fovkbr céﬂt&t leR8f 814.11n9). L Re bG8 Flourk B, fMe embodiment,
enbodi nent the sheet is etched to reane portions
the Sbéetumclmdetetrershm\pprbenwﬁdhe sheet shoshdettweerethe asteddimes to form

the ppdS 8 L EHER i batenr ©1° BE TAEE ket GiBoditSnipe materia

bethéﬁjﬁlleaﬂ Sethk QWedr copakaetelt ﬁ'ié%&rdi’fﬁwé& by RERURLLE Yrames along the
saw ng the franmes al ong the dashed |linés at a

dashed lingscg Ia@mttmbtf depthn 115229, thpackagss Agesingilated ifrogu Easheher by e.g.
fro t her a saw cutting through the

a S RY ?Bgﬁfrg‘tl@thfﬁnf%s@?%er enbodi nents, a die having a
flip chip configuration may be attached to the bottom

S Ul @aér edibadpets,codit agting @\fip chipicbhfigliasen may be attached to the
enbodi nents, the sold balls of the die havmﬁ a fllg
bottqam sy facs of ERATEONGAL lsvel. Wathdhessemboditents she sald balisef the die

hawntégI cﬁfﬁﬁ% &?{eédrﬁﬂ%lzég S(QE ered t%(ﬁ%lggt)tet%fg% dderrgrgﬁthjise up er portlons (e.g.

118) b per inpat dthensey @.g.114)1 EEor tlofse timbodinsars, tI&tlrp_lpet pkrresns (e.g. 118)
of thig éqsg{t s%ct{a@%\rgg ge 1t nded to dieg eq;éegﬁgétgg og%lre 1%3 hgrrgﬂ%tsﬁfe to view

shovAfiaadiyent s, an el ectrical interconnect frame may have
ot her “configurations, and/or the pads of the frane
may have ot her shapes and/ or may be arranged in other
or Iregthent drahrslimemnss, amcdenbiies lrttﬂeomaélsfr@me ey Hagewether configurations,

and/ G B gs T trall o als BEHRE Rsnds /G B ammeefdeih gt

orierlf®jbnk € Fus&thniple, Qhehpa[dstoy Itl%SloQ'far c&@aop asB@as be Hﬁlg@ﬁlzﬁly orientated.

aspect of the invention, a sem conductor package
Also;, icotheresnbediraenss ranes|shovp P AessHbrd hereingngy %%eﬁgn gther types of
packﬁgé% el ectrical contact |evel and a bottom el ectri cal

ntact level. The top electrical contact level is

substantially parallel to and offset fromthe bottom

el Bcomel aspdact ob titeanVeritlemad senitaatiuotor phckage mchnlds bo tleotnical

el ectr contact | eve have both op 25 surface
intergopiect 0 BAGRT FORUSCITeA cOmAr o gt b boPaBRIg Gl Eact evel.
The {oBRAARSI Borthdi Hvel P GOS0y AARHId okl o1l faEARCDYRord

top surface of the top el ec ical contact |evel and
electsiedaodtachlewe]r ddaehl of the top and bottom electrical contact levels have both a top
surface and a bottom surface. The semiconductor package also includes a first integrated
circuit die attached to a top surface of the top electrical contact level and a second integrated
circuit die attached to a bottom surface of the top electrical contact level. The semiconductor
package also includes a conductor having a first end connected to a pad on the second
integrated circuit die and having a second end connected to a bottom surface of a structure of

the top electrical contact level. The semiconductor package further includes a first wire
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circuit die attached to a bottom surface of the top
el ectrical contact |evel. The sem conductor package
wW@bkm®ae/077182¢ udes a conductor having a first end POROSDEA3099
to a pad on the second integrated circuit die and
. i f
naviflfy R o SERORG RE SPBRR B8 bR A ALUAR R R ifig cona

end &odficred thuctop muﬁa@«mtﬁmmmef thie rbottumhﬁeoméal coitasrilee].- 6
WD 2004/ 077896 PCT/ US2004/ 003099 having a first end

connected to a d.on the first integrated ciycuit di
ant #ethes @SP&C%%@?% ipvegfion, @éﬁmwsactegp%ka@pmgfwﬁf% me
electficaili Etléfctoﬂﬁ&:t ganfehﬁclﬁ&%%%@hﬁit%fa‘ll&éﬁé at | A&ltri¢ A ¥6htact!1Bvel

anot her aspect of nventi on onduct or
havipae Kiag pluraldy of padscandeneiding Iasubs”cardaillly iphtn@r botmore etectrical contact

e WS P e
parall&1Gh e BGseR froHDEE BRtha dIdctii R B tadiab e NBEtHES thé ﬁ)@' anI%I bottom

contact Ievel having a second plurality of pads:
electriopl cohtact levelahaveontoasurihes/asid 4 botionbsirtacei ahe yemlconductor package

lel. to and, affset fromthe bottom ele }
a1so il & s PR R el g oG s porfngp. e
bottdiR Bluddee off ehectirSt infsPated EiddhiSdie ﬁsaéi@cﬁéﬂjtoah@%ts@ﬁhce of the top
surface. The sem conductor package also includes a

electficalgoniagt lémlat’l"ég tep susfrce ofithe fhshiniegrated dpsuiidi¢ haser pleplity of
pads; ngegé?na ANy u{l:lle r%%cd)lntd p@?rélﬁgls&}@i {:la I?eusretrrﬁ&frhd%]::tio"r ggcljag% 31%0 includes a

secofd 1ﬁté§até@ pircud diehaviagla top Bludak ah&‘inottoﬂifBarfhﬁep 'thflicﬁ@)ﬁl surface
of the first integrated circuit_die has a plurality o
of ths aepondiintezaisd gEaUL fierip attaded )2 bpwa|swf§ced¥f ther 9. eler«ﬁé:al contact
r HOes

level> e{ﬂectg d;fcg Iorf‘ E}%I(‘s{é@%ﬁleﬁ e}\%ﬂ%&]&g J ope gﬁsr glce i of %ads wire bonded
to thb(ﬁﬂr:tt@l‘mrslutyfoﬁpmds The bottom surf ace of the second

[ ntegrated circuit die is attached to a bottom surface

the top electrical contact. 15| evel..

ol SeeeB RS g agpeban i i @ fraliluetpr package

1nclL’621|ekJ ﬁﬁ‘)'vidl : Ye & inRESnakL RarR® RtEEtchih @ atp‘i’&iefe!rfn&ﬁedFiJatt’éﬁlI 1h€OYat least a

of pads. 1n another aspect of the invention, a net

portibpof thekistroanes iffagsn &“Jv@trmth@hdmg@lweﬁ Eirpdesa mpcmntﬂCh@vel and
a bog%r{ltcglf)tﬁéﬁo{]ei?c&e in g@ng&q £3 ¢ Cerh '(')I:]fl% (g?p ?(%n%gc%tl éaméooﬁﬁset Qrom and

substan@f’y pakhige] rf@ﬂiéojd)ttahﬁ@nmc leuele STHeah&thod alao iudes aitaking a first
| evel and 20 a bottom contact level int

lntegrma@ cEgHhde to ¢ paligm syrace Qfﬁh@:@@toaatacq lév@flrﬁfsanéfeﬂ@értcally
couql ggi}xeafﬁhm?e%eaﬁ%c?gﬁﬁs%g It(lf: ﬁllre etgn aslu a&{lgf r};ﬁ% tbf {HCC(?E E@fthet level.

The nﬁtt&grfattbﬁ indlidagiattachifg b Gecdnt d)ﬁtbgmeﬂu:lhf:mt diettb atthp sﬂinﬁe&e of the
ntact level first and electrically, coypling.t
top Cfomleaﬂ leyeliand matedrpndingdhie secangd nzt%gr@t?é et é’rﬁ tg @ﬁ@sa%féh%bottom
conthqq pf the top contact level. The nethod further
I'nc udes attaching a second integrated circuit die to
a top surface of the 25 , top contact level and wire
b o Wéhilegpattivela eododimentegf the presentricwantion heve loeepatiswo find

t.he, bottam . R, :
descnged, ?t w1tllobe recognized to those skilled in the art that, based upon the teachings
herein, further changes and modifications may be made without departing from this invention
and its broader aspects, and thus, the appended claims are to encompass within their scope all

such changes and modifications as are within the true spirit and scope of this invention.
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contact level. Wiile particular enbodi nents of the
present invention have been shown and described, it
WOwRI/0m89¢ ecogni zed to those skilled in the arpCT/isi004/003099
based upon the teachings herein, further changes and
nodi ficati ons may be nade w thout departing fromthis
cLAmygntion 30 and its broader aspects, and thus, the
—appended clains are to enconpass wWithin their scope
all such changes and nodifications as are within the
What is@daigisidds't and scope of this invention. -7 WD
2004/ 077896 PCT/ US2004/ 003099 CLAIMS What is cl ai nmed
i's \ge conprising: an
L eIéd%?Pég@ﬁgﬁfgg%%%%g%Pﬁgﬁ having a top electrica

cont alettricahiaterandea fhatd ivitdy elopeldciial canndtasite] hey£bottom
the top eI ectrical contact |evel substanti

[ 1
par al | eflesigicalgontast keyel thetgpelepEicalsonst @W%&U%Fté%ﬂlaﬂy parallel to
contact , daé!ﬁ%e't flﬁﬁ?&e%%%%%ﬁﬁeléc@r@ca@@&lt §dR_M ea«glll Sf:t{l)-‘% 't(?p"'lmd bottom

contact [evels having atop sur ace ‘an
s u rface eledrifchlrcsﬂntaicnteeglls ateidg dnloﬁmﬂop sdrfaaceaetrtdax:ltmmm mrﬁace

surface the to ectrical | ev
B si xRt i st Biaehcdion 1 puiieal fis tapBselisal contact level
S U b k@%ad Hte iR d AR R Rl K 10 LD oBORE s%?facé sV &k ftoﬁ"electﬁcal

conductor having a first end connected to a pad
second cortagdeme&d circuit die and having a second end

connec tton1surfa e, of a.structure. of

© ob COrLErF MU agh G PanEre g B PStetRe Bresmi gicut di
a first @iEhviRNNecbad ch@cchrRadd & bB@orﬁ IshiFhcel &taesﬁh@&l?éjof the
circuit die and 15 having a second end connected to a

t op surf@c@ecﬁﬂ%&c@mfﬁqd@‘(ﬂlemﬁ the bottom electrical
COQ ??s(f 1%eeﬁ/a1 a2 flrs I?d g’onnecctgcﬁl gu e?cf 0 tz\/lﬁﬁ%e %];gxfa] erda ?I‘Clllt die and

urt er conprising a secon

e nd co nhgahes sécona eﬁ@ eoittcpaddo 0 ltb;i ﬂl@fafzé 654 strir@e R tiRcbottom
circuit die and having a second end connected to a

top sur flgetEicefcogtast leyiek ure of the top electrica
contact level. 20 3. The sem conductor package of
claim1, wherein the conductor is characterized as

2. beThgsanigpndictor package 6 glaire A divether coraprisiirga sfcond siiimhnying 2
first W{&{n@%}gﬂ ?(i QeQ:gH&: bgc{ 0111 ﬁle%ﬂgtrlﬁg‘:%%tédz m%uﬂsdle eci haq71ng a second end

connected to a top surfa,ce of a structure of the top electrical contact level.

3. The semiconductor package of claim 1, wherein the conductor is characterized as

being a wire.

4. The semiconductor package of claim 1, wherein the conductor is characterized as

being reflowed solder.

5. The semiconductor package of claim 1, further comprising an adhesive bleed control
ring on the top surface of the top electrical contact level for containing an adhesive used to

attach the first integrated circuit die to the top surface of the top electrical contact level.
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5. The sem conductor package of claim11, further
conprising an adhesive bleed control 25 ring on the

wo op4muTsh@ce of the top electrical contact | eveCT/U82004/003099
contai ning an adhesive used to attach the first

in
6. SRSl Sl oy b LR Bl AibR e
includesT dighR10xtOh D034 he Secoth dntegrated cirduic tiwringladésagalogfcircuitry.
claim1, wherein the first integrated circuit die
includes digital circuitry and the second integrated

7. Ci Thalidmidbductig|pdciege analaing 1cwhexeln anyactife stifigee of the first
seni conduct or acka(ge of claim1, wherein an active
integgqted glg@iipdic ihabout posg.5 antr@P@?raqr@aea&rrf&mtan Arléve sirtape pf the second

K Limeter or greater froman active surface of
mteg%%e Clgccdgan 5 integrated circuit die. 8. The
sem conduct or package of claim1, wherein the fi rst

.| PAROLAER bl L LY BEAE o Bl e
attacRé® tagEX dlagtdfahdnod elevhisabidhtddievkl.r st i nt egr at ed

circuit die, the second integrated circuit die, and
at least a portion of the electrical interconnect

9. frages@hondfeiPpadeseloftRin W Whei (08 fRét8htesiatal didtuit die, the
conductive encapsul ation material. 10. The

secog@ initegyafdd cirowit é@cm‘b@ legft %P@rtlml of thetedecstionl mt@rcmepbﬁame are
t ta i f d
encafyifed wi s ARl Rh b st A B AR et Y O P
pI urality of pads for electrically coupli ng t he
b srtaior G B ORERE b Rafin 5 Hi¥istn RGP o Siguicdf contact Leve

1ncld21l3§ b dlurdlity Of pR&dBaddxend! fAing theWinb ipsulkiviof Mgat&ial ABE Blurality of pads
silver, nickel, and palladium 1 The sem conduct or

for efestricaljs covplisigathersemigprdusios eslege e cHPEADPOATdt er connect
frame further conprises an inset structure, the inset
structure including a top portion |located in the top

11. el dbe sam@bncbmtﬂramkagewép aimdOawhereindghe pbirality of padsareglated with

Q%g&reﬂbm %o eI er trk@ contact |level, wherein the
one ¢ dUEH B palladfi®-or is connected to a bottom
surface of the top portion. 20 13. The sem conduct or
f I 2 wh ' the fi t ed
P B8 pudicl Pegtres Rac it dgh el S PetiRe Sgh@HSfnept game

furtﬂe?@&h BseR @h ihLRDstrnRburk Be Bls@Girub&ad inc MR LOPYSktid 1BBRed in the
are encapsul ated with a non electricall conducti ve

top eéma@é, gbria¢tdevaand  pattom padiordoedied indhe beitqroetactisabgontact level,
t h etéllp S eotndsetné ¢ ﬁérc%n Xttgrnlg %ognre ttcr)] % b%ﬂgr%psﬁ%ag J)fotﬂe top portion.

13.  The semiconductor package of claim 12 wherein:
the first integrated circuit die, the second integrated circuit die, and at least a portion
of the electrical interconnect frame are encapsulated with a non electrically
conductive encapsulation material; and

the bottom portion of the inset structure extends from the encapsulation material.
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WD 2004/ 077896 PCT/ US2004/ 003099 14. The
sem conduct or package of claim1l wherein the bottom
web@enrise@l contact |evel includes a pluralitRCDUSPade03099

electrically isolated fromeach other. 15. A

sem a I1SJ400 - | ectrica
14. 37 ThE QRGN Rercp JR000E of ORR 1 SRSk TR i Pl EoR] lact tove
includepa plugality iof phds dBectiderliigdsolited &onhench oghed first

plurality of pads and including a substantially

pl anar bottom el ectrical contact |evel having a second

15. pl Arsehiiéandedtoppalkagd Bsnfring: el ectrical contact |evel
substantially para%lel to and offset fromthe bottom

el e&etl electricghingaseonnggtdramgyBehidgig 2 substapBalbinplabrsttem plectrical
| ectri | evel ' top -Surf .
ot tom SRR Ry i prlIN 19 plod AR BULMREG sEBYabany

havi ng plah@ibosiehi ele@riadl @ontabdevd Masinp fadeeond fieralBt $f39Hds, the top
surface of the first inte%rated circuit die attache
to the elsgristrqoatast svelsybStaniiplly paedie} tocamd offsat fem the bottom

I I, e fi ' j i
i PRSP R68, Ly U S0 SRRl v
second bavingh tdpysudfacp antba batwh audsepnd i nt egr at ed

circuit die having a top surface and a bottom surface,

t h%%B%Sﬂ‘%tB%F?teQ@H§W? flizdeveR & 198 sedacs iR diaRaigraguerce, the bottom

circuit sﬁra%e Ak f@%@ﬁnfegfa@eJ’ﬂ}&lﬂrﬁié Hﬂ'tzfc?&? tootfhf:k surfa@P of the top
evel, t t'he

el ectrical contact e top surface o
second tlettegalaethcciereluihe top surfacawf thy fasphtegedtéd giranit die having

pads wire baonded top the first plurality of. s.. 16.

The sent bt eoP ke bendst e fiskonsd eplinbetpityna

fi & 8dcohBiRErale Qirbiit 81 HavBio® tof Quitite! b @Sottof dulface, the bottom
circuitry and the second integrated circuit die

i ncl udesuréasalodtheseeandi integratedzeirciialis atticheththucbastom surface of the

package, of .claim1 erejn the to rface.of the, . .
Prr ot oFiePstorualborgpor YR S b B Rlo NG LESf Plosral sreuie dic
or gr eah&find & prirdlRg of pRdsswird BERle@fto fHéGfir§§ﬂ@1%ﬁty of pads.
integrated circuit die. 18. The sem conductor package

of claim 15, wherein the first and second plurality of

pads 25 are plated with one of gold, silver, nickel,

and pal I adium 19. The sem conductor package of claim
16. 15Theprariepnsuctos ph¢kage of eleisgd At wlereinrtbe first Hitegrpted circuit die

L N LK N

sem conduct or package of claim 15, wherein the first

in rated circuit die. the. _second jnteqrated cjrcuit
17. o7 EOSHERAEloE B g Bt e 13V RRE gpElopof g of the itk integratea
circulit i@ IsCHBRETS niilldhRerddr@reater from the top surface of the second integrated

circuit die.

18.  The semiconductor package of claim 15, wherein the first and second plurality of pads

are plated with one of gold, silver, nickel, and palladium.

19.  The semiconductor package of claim 15, wherein the first integrated circuit die is

attach to an X-flag of the top electrical contact level.

-10-
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encapsul ated with a non-conducti ng encapsul ati on
material. 21. The sem conductor package of claim 20,
wob@re7189¢ he second plurality of pads extend BCT/D82004/003099
the encapsul ation material, the second plurality of
pa . Lcall [ . ' (SR
20. Do8fe Bhip SRl bi gt of QURh 133t BERIE HEHER R circuit e, he
secopdikageted tiralindin) difd aveased portibhef {hetedrotrdoah @nércbiroeframe are
iq.ﬁl ugles a plurality of inset. structuyres; each of the
encap§uiale mltﬁ}rad}qnf‘ipnéﬂc%’&}‘éw?@“g’gf’? A}y | nset structure
of the plurality of inset 10 structures, wherein each

of the inset structures includes a bottom portion
21. | o&he eanicendustor paekagmot Flaie P cwherginrinasecopd phirality of pads extend

fromg1F cHABLFANPHhRHL Rl Foade My Wypiing the

semicondudicr paélage andciatuil asd. a portion of the electrical
i nterconnect frane are encapsulated with a non
electrically 15 conductive encapsul ation materi al;

22. 1 Nghé eaRIRBhdUCtDT Patitage OF cRadd5aniepdh from the
encapsul ation material, the second plurality of pads

f othegnistconnesh faedatlpdqsroplofitseinness saueries: package to
o DSl Gy BRI bUFoPR! BATSRAL) 01 Ry ofinse

encaps ubwddtuss, Vetle@sih @hch dffthe hett sivicpesstihcindef a E@win portion
inset structure of the plurality for electrically

coupl i nipcaisd i e hogam Rledric) sentatideYsd a circuit

board. 24. A nethod for neking a sem conductor package
conpri si ng: Egoviding an interconnect frame; 25

23. et &he pryisoRriIEHRE PaPkASA Of clalm 28 PYPersito at | east a
POLL. . I (gFe : i X
Dol g GO o AR e AkOP1est orion
I nt er conhge elektrivabintdrbennetopara® nle@atagselaadd witl s @dbn eleotnically
and substantially parallel to the bottom contact

| evel ; SPRNERTPCAPTHAIOD M3E@Yr ated circuit die to a

bo r t % .
S oL ARSI REAN N U oA OR SOAAE bncaflftatide hterial, b betida

t he fi r plurality efpatsddr dectdoilty aivplitgthestimmronductbiopsags to a
pads of the 1t on l&3:on(ti act |evel;
printed circuit board;
the bottom portion of each inset structure of the plurality extends from the
encapsulation material, the bottom portion of each inset structure of the
plurality for electrically coupling the semiconductor package to a circuit

board.

24. A method for making a semiconductor package comprising:
providing an interconnect frame;
etching a predetermined pattern into at least a portion of the interconnect frame;
forming a top contact level and a bottom contact level in the interconnect frame, the
top contact level offset from and substantially parallel to the bottom contact
level;

attaching a first integrated circuit die to a bottom surface of the top contact level first;

-11-
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attaching a second integrated circuit die to a top
surface of the top contact level; and wre bonding

w0 b@4pemsond i ntegrated circuit die to pads of PEEUS2004/003099
bottom contact level. 5 25. The nethod of claim 24,
whelegtridallheouplifP t1f firet iatdghde BcipfedBe & BatRrd sm&c%@ bfipads of the
conprises etching a plurality of pads and a die
support“&ﬂkﬂé@h@@d 26. The nmethod of claim 24, further

2{ lhﬁ-llg%e?grpd 1¥1lce%9atgd &?&ﬁt &18 tc; ??og%%gf%x a?f Re o%cctontact level; and

ovi di'ng
enm@sxbhamg i mdnd:l ﬂ‘n&rgrattbtecxs@m die nslpals oF tiRasdtRaecontf level.
The nmet hod of claim 26, further conprising
encapsulating the first integrated circuit 10 die,
25. thehsarad dfilaanal Gleid &y |s€epdif%tchﬁfgda Sﬁﬁdét&%ﬁhe(ﬁpattem
portion of the interconnect frane. The net hod of
comypyisgh giching af plutalsr ofqadp pnd p dig EPROIL ﬁtguqtmre i nt er connect
franme, after the encapsulating, to formindividua
el ectrical contacts in the bottomcontact |evel. 29.
26. Théhemethod ofclagh 2t nfuethenbrenptising appdying atapedo she lnxp:ttom contact
ntact |evel and.a bpttom contact vel .in th
tevel; AR BEoRiRE e inah 9654 SRS FnoUSt v Frifgnduotor package.
plurallty of inset structures in the frane each inset
rtion

t h
" A bR 0B R AP E SR RGP Bk P cirui
die, t!he@@éo%q 1ﬂ1t9%e f Ich@aﬁ a1y, §RD4AEEst h ¥klon drltge ﬁke@&hﬁe&qtahﬂe

coupling t rst |ntegrated circuit die to the
bottom surfaces of pads of the top contact |evel

28. | "PhUARMR 07 Elrh 09 bathEPURLbAGd Benihl &&tmte%&l%&tﬁ%e after the
circult dieto on1s aces of the up

encapoatingne mfmumrhwpiudred&qtmgal obntaa:ts @t thsboumma&ct 18@el. The
nmet hod of claim 24 wherein the electrically coupling
the first integrated circuit die to the bottom
29. suThanm&wdkﬁphdﬁZéﬁwkhﬁntop contact |evel further
first integrated circuit

| bondi
h.nihf? ?%ng HGP LAY tﬂ?‘fé{ éad a&PttB@dgn@thlﬁﬁ% 18 g} itshionagct frame
level . &lihediheIuaEY fb%nfg éﬁmgé}crsh{i@tﬁre% QNRIel 54 ‘each inset

25 plating at |east por o t he i nterconnect
frame. strucpure of the plurality havmg an upper portion located in the top contact

level and a bottom portion located in the bottom contact level,
the electrically coupling the first integrated circuit die to the bottom surfaces of pads
of the top contact level includes electrically coupling the first integrated circuit

die to bottom surfaces of the upper portions of the plurality of inset structures.

30.  The method of claim 24 wherein the electrically coupling the first integrated circuit
die to the bottom surfaces of pads of the top contact level further includes wire bonding the

first integrated circuit die to the bottom surfaces of pads of the top contact level.

31.  The method of claim 30 further comprising:

plating at least portions of the interconnect frame.
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