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waIlI78af ai 5 BACKGROUND OF THE | NVENTI ON  RGEVE82804/003099
the Invention This invention rel ates in general to a
sem conduct OM@E?S-
n

mul ti-di e sem conduct o?Epackage 10 Descrl pt I oEn of the
Rel ated Art Milti-die sepi,go packages i ncl ude

mul tiple integrated circ g‘re Wth sone

packages, the operation ;?Pé’ﬁ%e in the package may

interfere with the perfor 30 the other die in a
i n a package having a die with a

S-BAR : : ON i ncl udi ng an enbedded

. rrermry and haV| ng a die wth a radio frequency RF

Field of thalaeptiow circuit, the enbedded nemory may

generate hot spots within close proximty to the die
wi {This ipyratice relates gn genesaldv p semicondinserepackagesqndtia pagticular to a

e erformance of inductors of the RF
mulﬂll'a{ Jegﬁv%o%g et rg.!itgct%gg

egra thereby reducing the overal |l

10 De Qﬂtﬁcﬂf ofethe ReditelldartRF i ntegrated circuit. Wat is
“needed Is an I nproved configuration for a nulti-die

s e Mg dik st omRelo? PackagdPinBRuEm @Ei!n@ afdd Seuitithe) die. With
DRAW NGS The present invention nmay ter
somgprfkpgasodg, 0pamomo§ op@ fheriv the Rﬁb}cmrgay fné%tfeur: @gth thaperformance of

the ogfge\f 1%% ack t oL %g%@gfﬁpxt aggg’;%olf’agréé glng glel v&ﬂég ﬁ.hgatff 1n§e grated
circudt 1ﬂdﬁﬁﬂn§|an$:krdfedd¢tt RSAYTYY hrel R in 0D Gie SHIEIOA kA6 Ere%ﬁen@y RF integrated
mul ti - 25- - sem conduct or - package according to

15 circujt, Blﬁre@@f@ﬁtiefr REEOLY 812y gengyalediobspods withisr alpweqprpyigni tevthe die with
the K& 1n%%?at§cf"ﬁ gh@ﬁ&es?ho %‘tﬁlerhérlyal‘tii.'teg‘f&g Qﬁtﬁ?ﬁg g&&@ﬁl}]agce ﬂf inductors of

oW n CIrcui e a
the E&l mtﬁgrat@ch&:ucmtt, dieu:e]jynedtﬁmﬁg &l&&w&@ﬂi@eﬂﬂoﬁ@aﬁ@ oftth€RF integrated
resent invention. Figure 3 is a partial bottomview
one enbodi nent of a sheet fromwhich a nulti- 30

'di e sem conduct or package is nade according to the

Predgids neBYRING bR Pmproved configuration for a multi-die semiconductor package.
20 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

- 25 " semiconductor package according to the present invention.

Figure 2 is a perspective view of one embodiment of 2 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 wl'uch a multi-

30  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
WRRPeHP7889%ul ti - di e sem conduct or package is nE§d/US2004/003099

accor di ng to the present invention. Figure 5is a flow

di di 2 Eér‘i:‘i@l {o Jléw BP&@éﬂﬂﬂﬂhﬁEﬁl‘oﬁsh\%&ﬁQ&ﬁ wWiBEh a multi-die

act uri [ti-di e sem conduct or package
semiaombmmr @gclcatgetlh ma|da escending f/dapresant Bvditoouse of t he
sama reference synbols in different draw ngs indicates

ntic unle thrvvis .ed. Al LED .
BRI PG 0 Uog DR Sas AL R mantscing
mullefCdeinéddicof packrﬁgs ecJo@dmgaﬂhwpr@e@uhvéﬂtﬁm i nventi on.
The description is intended to be illustrative of the

i nvention and shoul d not be 10 taken to _be |imting.

Fi atw Bse;of, the samp gfereneesabols Biderent digmingsdpdicates identical items
unleSEM: %{ package according to the present

|nvent|on ackage 101 includes integrated circuit
DETARERDESORIBTIONC di e 105 encapsulated in a non

el ectrically conductive encapsul ati on materi al 104.

Patrhaﬁﬂlolrﬂﬁg s¢tB Edreldl € Getatteed s ctiptictindf d mbée ﬂﬁrwﬁ-ymgfouatm

107 for providing electrical conductjvity between 15
inveRtin. | HiecpaRRIPTC ARER4ed toPe dSTARES e 0snipRand should not be
structures external to package 101. 1In the
taketg?drglgegllgrre}r{{%'shom, package 101 is a nmulti-die, partial
array, no-l|ead package. Frane 107 includes an upper
coRigaed 1 [sevsitle d:ﬂﬁwayu diesy d)ﬁna/\multi:dintsamﬂcdndw&tbr Iia‘r:kagwmx:hrding to
cont act vel 109 El arall el

the pEbRRLBY iogel PackyE® senebettE) g g W3nd IC die 105

encagaﬂ&éd GPPhEsLlebRitehy dubgvd aﬁafi SehtfRNaRlAYI ouh PRbIBIRE 101
0 and | ower contact |evel 11 is | ocated

incluglesan elettyicalnintsireommed Feame-t Qin@r powiding kledeahedndugtigty between

.el ectricall ti uct res, whi ch on
the 5 3ta0 el PSR b T8 B PR Ry tflmanf o package 101
Tn the @fﬂbb@men@fsho&ﬁ eiﬁakég@ﬁmya hriplad, paki ddayd n§Q§ﬁ]§bckage

metal such as, e.g., nickel, si | ver, gol d,

pal | adi um Frane 107 includes nmultiple ad

11Byemen4Y7 ingludesgn wener pomactdevel §0Rrnda }ﬂ‘férétconfégfelpvei 411, with
f f
uppesﬁlégﬁr}gcfl 1eJe'f ?é& bQﬁ%}gf‘aﬁ’]FY \gﬁh ?%% c%%kg@?l ﬂé 5‘?18 R dfiSbAment of

Figuxl, eippa co@amdle:ztel 139 1slldsdaceﬁtgeﬁe1raﬂy an pﬂane ¢ &0 amd ljpwea contact level
printed circuit board (not shown whi ch glage i
111 lféqcareé g&ﬁ?@@ﬁé@ plaged I%OEIW H¥r lae as maltm%%elf:@}ﬁc y conductive

struch £d %? otntlg erft QR ﬁ?&e!} berl OB soﬁﬁ%nﬂ:loﬁlrfx s 'p%rtwns of

tache ottom surface of “upper contact [|evél
fram& Q97 mﬂﬁrrbesplated grithlsecomd metabsnudbhdist @gwinickel, bibved, grddior palladium.

.d. I d th f d 103 d
Fram%gl@% é}acjlgqggsgng]g% egmdg n%g lil@% ?[’@f 5 lJzﬁ(e %1% %o(r)tgons Io? lower c%rrlltact level 111.

25

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 showny)) to

which paékage 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
WOHE80407@8%0ond pads of die 103 to the pads of |RGRES2004/003099
contact |evel 111. Frane 107 includes inset structures
a paﬁQe @ 113D&F thé Tohve@BStadtNSRY 151 fdlbstfiBally&dup® B8 ¥ bond pads of die
portion (e.g. 118) located in upper cont act
103|t<é%1paﬂ@gfwr@om@wéavqidu| on (e.g. 117) 5 located in

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

botg.om %H? fn?c%.?de% i dp Rﬁfctl.ﬁ‘gg1 é a%tl 1 &rYt %hol%s%t s:qrgtf: géjl%rcluding an

por tii ons
uppey poetior . 9.1 1$¥]b)caﬂeh&t up];&ali- eOﬁthitde@blth9 dh@ albower firgden (e.g. 117)

31) located on the bottom surface of die 105.
Ocagqﬁ’égﬂ% COﬂtﬁ&t tevehkl @1@ 103 ispattagheq faethe hekemgrfaes efrupper contact

Ieveg ?%%a ﬂ%@ppez BoMfondte galg'é?gévg%‘g%@ﬁga@ 58{ bo‘l}@gﬂt M}% @.2. 127) that

are lm:mtﬂddlm iliedboatl lpa(tat fere 161(1 lecated ot theptattoagairidde b0 die 1|(15 The lower
.Sshown, di e bond pads _of d|e 103
PO“%ﬂné (%&Pgtdfégﬁ fh s étru&saes Sofirsl 165) getye a&nigakag? bepl padls dpr coupling 2
sign8ilt G4 GidpA (\eﬂg,r ?§1)(cﬁ o 1053R)a cdnauatk% s%%@%gé% ’altgqﬁlckage
103 7i ncl udes a di I C such as, e. ase
101.phothe sshodinent ﬁh(nmm,ysonﬂchae bef pats lodi dB?Sl(erREodtﬂbdstmlpper portions
.g. atransmtter or receiyer of a cellular
(e-g-gﬂéﬁag"ﬂt RSB rpﬂ%vdﬂfvﬁr@ﬁtesg ]t# 105 may i ncl udes
ot her types of analog 1Cs or may include 15 a digital
| CIn bh@embddiment, dW MBSnalRdE &iitel M fghhe! e bile®ahd Processor

and 105. Providing an el ectrical interconnect frane
or mgimoRy-uBjretOzingludes ey RE datsach ad gl ansmyiterairiroeiven st a cellular

pher?elhac S eg 85123%%1%2%%[ sg dgc}s @5 rgf 1ngﬁ1%fz§ gtkg {yge% of ffp&ﬁog ﬁles or may include

a d@ﬂal ol diragie 107 pesedss aaRF stiéldingtidroved @ik 1096hd 205 Of
the frame to serve as external power and S|gnal pads
hernmore, utilizing an up and

f O P élgg g%%%eﬁtﬁcalt DieapenngtiSmmm Y IBIUPEH mslrloaet ot leyigls may
allovlr rhs Qﬁb@ﬁgn FH e AnBBdithénc Y & éﬁ?t? Fa@? dleﬁhﬁ% aalac%& W é)gggﬁtie sides of a

per and [ower contact (Ve o re
framc K@gsfoc ehtpldnngplhpt)sm)aandtsimﬁ allowr fos poftwtnh ef fiedkagetol sarve as

t wres cou t i e and rres coupl ed

exter %%ftaaﬁts éOHQ'@éQ Ste %Dafﬂg'e%orﬁuw ZiNg3 WPHCE rm%fﬂwer

add 1é¥e RS P -
oSO T MMl i 5
provigling wpper anqh tpwesSontactltesls wpy bolpftacedust mlpmenss-aﬁlphng between the

act .level 109.for ¢ ai dheS|ve u

wire§ B2 EheogY fn i wiseR Eodbli @ e beliofnd R poasif Ditpe Bottom die
are 158 ViRblyk8 Jun FASHKALE addh AbKPrbRshHEI9Svith SRAEQMEradhesi ve

bl eed control” ring 137 for contaihing the adhesive

used to. attached die 105 to. the bottom surface of -
pp@ﬂfaz%lﬂlampludb%mad@@lge blagd sonisel rengh b orethesop stifice of upper

25

30

cons i P B N b SRR BRI A Y 5 B st o

uppeptsmading] 168 Eicﬁag@l@lfm&&ﬁkhﬂéﬁ)ﬁ s€font RHBEVRIBIBGH 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.



10

15

20

30 structure attached to the upper contact |evel. -3
WO 2004/ 077896 PCT/ US2004/ 003099 In some enbodi nents,
WO 200407¢896f rom t he top surface of die 103 to tHRCIHGIA00H003099
surface of die 105 is greater than .5 nmso as to
" C% SGnb BBOAARA! ARMEOFohd e G5 P4thet of ¢! 103 18 th R fHdm surfuce
die. Placing t di e on opposite sides of rame wt
of dievi®5de gteater tthasvétasn neys @l fedueef inferenrce frone thedargrated cucuxts of each

die. Bl HEAL GOyl 595 ona Eerdt i ane ShBel Bigs may afiopfor an
mcréd@@d disfinboBetwRasi ik aefivd QB fdcePflitee éﬁ&){ﬁﬁgnﬁ (;fq:"l%lﬂ%tlo fBe surfaces
die 105 w t hout Séﬁ%nl ficantly increasing the

of thefdie withghe diedond PréRIOE LR top dml% qé@rtb@Jb@tmmehleﬁ/wuhout
. kage 101. wi t. er_Lines of package 101 shown
Slgnﬁﬁcgﬂﬁgf'ﬂcﬁﬁsglg lté h?lghetﬂ(igw PEH%( stails of frame 107 as

well as to show where die 103 is attached to frane
10Figudp Rehowo i pespedtiov elewl OPpichapdItiElswanh the édtﬁg.u%@ Bf package 101
with die 103 being 10 attached to_ the X-fla
shovaningehaptamm s polRrshoibe detailnerl frame pddas well g go m ‘ah%re die 103 is
p r agg%d;
attac]’lgé é(?frglgﬁ?gz i k’lrijgv néct 1eh fel.lrﬁeso%rg%ffll U3 RﬁﬁfeleS being
attacmadi totheS{4flagt T és etnbot&hn@h shdmen dhe gamed did walb o diietﬂm and 105 are
as, e solid flags, As shown in Fi re2 t.he S
coupled {9 X ieig) 20 Iy AR RbRdimgats, BaRST Spripfideysd mavdie Sger
| ag e
con ggx‘efﬁgt %HH/%?%mJ ﬁ}&@é oé%li:lc?glg% c%k:%fé daﬁgéd éﬁlciSl%Q, &4 Shid @4Bs.
enbodi nents, sone of the pads of those rows nay be
el éotshowalih ‘y“iggm@zltb@pzm (eghé13)padbe ofiter tvos wwsovidhe Pinimeter of

h d 129 he to
towel eppiagdepdl 1 A ticely s laftn JoE pREn G 20 055050 F§R. Tn other
emb&@ehehis3 séthe bfﬁe EQ&‘&%f tBORIBKs thBVEd eldckdical St dWpledith @Bher pads of

for coupl i ng e the bond pads on the top surface of

thosejrawsi onedZétm&howmd@cﬂ tq adisrbondped 429 D@\th;ﬂ top punfacgref die 103

and (e MIPURRE01 24 04 ol (a0 RE T bkt 180 T 91 fibct deeshor

couplk tthe die®ons gidscantle edpyurfae bﬁ@ﬁ 18366 btien Eads%fﬂbﬁer contact level
present invention. Figures 3 and 4 each show package

111 ag poh showmyinHigire Afos siEplicity. t he manuf acturing process.
In the enbodi nent of Figure 5, the franes of nmultiple
Da ey
FIERAES 1 B RArh S PORE LRl ST hhuaRBling ARL e
semlbmz:luatdr macitage ascarding hethegneenoinveatidh. riifhes 3 ‘hhé 424ch show

packbisn 85 aofiereat stgpeun (e Bin i BhEA grocess, dadhe ke fineat of Figure
5, the fhmeh Qf\ﬁlu;ltg)éé; {Jiﬂ:gﬁgessdre hﬁdé @dm b Bfee? Bﬁﬁﬁetapg ndP8idthn) $n some

et ched at corresponding to t nt er
embcp;:hmentsnﬁle(sheet isaads @fcmppe:tadndl s erthichmass in ﬂueam af@-10 mills. The

25

30

def.ine e structures of tn(=l ggg&lr contact levels
Procss far m turmg a package may inclu er conventional stages (e.g. cleaning

stages) that are not shown in Figure 3.

~ 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 u?per 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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—and todhritopatisfacsts of e pagy (dizel ¥p! e Ibwrdehtact lavils (egopl ). Trrsome

25

of each frame. In 505, the sheet is pressed to form
t he upper contact |evels and the | ower 30 contact

WO 78%ur i ng t he pressing operation, porti orRCIUSA0PHE003099
sheet are deforned to provide insert structure (e.qg.

9 a . r . . -
PO Pt A S 050 Bk PO LB 1 e bonded
are gpdactivelyplqted withrseyond me®DE, g pdven gols. witkdlher falladizsn). In other

. 0. .107) to ich a. w s to be bonded are
emb&&ngqusr,&g?%}mﬁ?\éﬁeggwpﬁpia%%décond netal (e.g. silver,

gold, nickel, or palladiun). In other enbodinents,

t hdn 609, feadbbeied ismpplifetohatiRchitabin 22890f @B bBEBRSIYBcdsSof the

applied to the die attach areas of the bottom surfaces
uppegfeopiagt lesely fhar 109 ferpsiaching fresbqtiomydies (rog. ¥0§) to those die attach
area@H? hing the bottomdies (e.g. 105) to those die

attach areas in 511. In 513, wires (e.g. 127) are

bonded to the die bond pads on the bottomthe (e.qg.

105) 513 nwirdsaeighé2'Dairé boadednd deedic bdnd paisupbe bpasihiddt.g. 105)

e 118) of the inset structures (e.g. 116). In one
and é%%‘g:!?f’%’ﬁts}l"f{a??é th WRRST pErtigns %’25‘)1 1%} %fg 'ihé\l/’éﬁ% Hecspes (gae- 116).
» ?) S
T o R s B e par e T GRS (¢ ficthond pads of the
bottemrdirteus. 0§ pangl to b preo pagions ¢e.g.cld 8¢ ef theendeo sipudteiegbitz. 116) so as
e.wres. Fi.gur

oo B i B e 0L PR S AP ion ot

“sheePBdfh whidh ackagd 108RE1 bBYadgehown) is applied across the

bott om of "the 'sheet on the bottom side of the |ower
contact levels (e.g. 111). The tape does not contact

t hén Hbl. edapesiet shoeviifis appdied Bcigppihe botiamendithe sheet en the bottom side
o ager AR 08, 395 SR Ko BBl A o

uppeldntactlibeels GDE 100Y helBsttdn Eurfach OF thebbt®im 8¢ FDLOB)f 6 the wires
encapsul ation in 523. In sone enbodi nents, a pedest al

bondeddp therhatieyn dlis (¢-8chtled Thetapsanoifes for apertipmcpfithemodshior
o O e (1 . ;
encs PG 220 P LD A%l IBALARES sBbutd 0t been e
tape aad thesep hwdadentf tgoﬁonnj digé e05 (the stirﬁlcg (glﬁ die %JS?MM) ﬂiethie l)ond pads, e.g.
2 .g.
131)? @%ﬂ?@? E%@ Pet%%%n e efiaqurfé!r%@?(?lawﬁhgwg ?q ﬁefppw,the

. h . - : ne
R e e
for attaching the top die (e.g. 103) to those die

at IaThY, an edisssive iSagpliedita tikodic atthehesedsenghe idigurfuces of the upper
e ROGE 53 108 R LR R e 90 B A0,
In 501 whkes ge 2.3219hreltdadb OvRhe AR BAREIpali € (’a‘?é.qzé?oﬂtﬁé Ja}% di'girtg. g. 103)

sonme. .25 éenbodinents,..the wires tthat .are bonded t

emb(if#{r%@fs Stpg %1%63 %léal% %%ekic)ﬂ%gﬁclb%? é)g)ﬁd gﬁ%s&é%ée PJP éig ?naliyq)sé%tonded to the

. top surface of the 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
WO2RM778%6t he | ower contact |evel 111 representPCTHR004/003099

spaces between the pads that will be renoved in stage

52Ta 525, tNFiA0RAd Se6688 AicRel/URANAA J2HicR 89the|ffhn§e7s%re bf@psulated.

first and second die and at |east a portion of the
In 52%. dptepa isaemn e §omathe dottom gids oS the Hamespe i s renoved
fromthe bottom si de of the frames. In 527, portions

o 521 BYRRLGEMEGh LS G55 LEMGLS 0 e vy

(e.gl | H\?SEE bSth(eéowger cbhiact levefsée.gi Tid )t Reﬁrgnlg t Bigutev,Gnene embodiment,
nmbodi nent, 5 the sheet .is etch renove portions
the Sheetyih glcaebio RS BORORAEE o SAee! aﬁ geW’ﬁeé b dashes} g to form
I r n
the ﬁalag (@gfhf]wots glF lé%n‘%) f%;%fé?els ‘E?’]\g llq?e rlﬁgﬁhér%}érﬁ;\?gg&&tﬂ the material
betwean sheqfadt béthedvmer a:mm&tcatﬂvelseme!lbs rﬂavhmi Iryesasving theyframes along the

sgwi ng the franme I h dashed |ines._ at
dastigd ineSanadprralifitert 15995 hesaadragesteriel figm oaehther by e..
a saw COAE AN Sh ifenbdpstide. @ Saw cutting through the :
encapsulate 10 I'n other enbodinents, a die having a
flip chip configuration may be attached to the bottom

suli eftter ghbedimentsco dlgeiwmg@/télp chipyeoafigheation may be attached to the
bo GGG Mgt Re e St oo BE R bt B aie

havib e fEpPEEp c@@iﬁﬁdr@ln&l 418 s81dercB k8 fheMotfoResides el the up%cr port1ons (e.g.
structures (e.g 16). For these enbodi nents,

118) 8 bleg inprs @trlmsreﬁ ée .&. 116).glor thesercmbodments, the Hpper porions (c.g. 118)
of thg Iils%{tl s\i!}"ég‘%lge% \;8 S %@@%Qx&&deﬁ%&hg f&taf‘e% OQIFF EllethO% fe¥aive to view
shovﬁrﬁﬁdﬂgmnt s, an electrical interconnect frame may have

ot her configurations, and/or the pads of the frarre

o Frstbar eratmer a&éﬁ%ﬁgé%tﬁ@oé 4L Figmaidy hethr Sonfigurations,
and/%z?ﬁ% ggaes £ @fraﬁi@hﬂﬁhﬂb%ﬂﬁ?ﬁhz\lﬁ%s %d/ﬁf‘fn%? &d arrafbPin Jikkr

I ments, franes s or descri bed hérein
orientationise Fmsedampie ahdrpadstof p&lowfer c@fagdeledgey. bel diagmelly orientated.

as t of the ntio ct or package, .
Also; et iont REpisty (s Shop o ALt P LB B BFynpther types of
packh@R, el ectrical contact |evel and a bottom el ectri cal
contact level. The top electrical contact level is
substantially parallel to and offset fromthe bottom
el Brensi aspict b Hiedpventioner senaa@mdilrctqr peckags iagludescm edeptrical

1nterc<!v % et {1 ng{lae,la %Cv?‘xg% ? %épc eé/tr?l{%% CORTAC lb\(r)% %? & rb%&g%:gegg&ﬁ sﬁ% ntact level.

The td@@léd:dﬁfal Borfthdtdével iy RUERhRdly fhirdlllitd arli Sffst fx%ﬁhtﬁhé boflof
surface of the top electrical contact |evel and a

23
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: c:leétg@fg saataptiieeq)r Faslyof the top-and bottom electrical contact levelshave bothra 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 fo 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



circuit die attached to a bottom surface of the top
el ectrical contact |evel. The sem conductor package
wal2de1778%udes a conductor having a first end SN 0@I03099
to a pad on the second integrated circuit die and
4 | o t g
b B e B M R S S Y Foceond
end semieced do e tay syhck afj e sfroettieed thenkbdttohe sleatrical adntack tesrel.
-6 WD 2004/ 077896 PCT/ US2004/ 003099 having a first

G 40 BRIGPo oL BB AT Bl porEhed rpples ki

eleciithal R&Sc@inedt FBdrid/fcidgn P4 sdtiRnbaly pah&! 186 klebfhl contact level
contact level. In another aspect of the Tnvention, a

5 Thaviggrifpgmiwelivrofipadk agbinchdingregibstaptially plaparcotiomeelpetrical contact
levei Q%veurégg % g?ncl%ﬁé flfr@%) tolg g)f(i(!.lsiu gf\“/l{eé]gcog e%%%?:tﬁgm&{t?ac%t lrl%(lteﬂsasﬂgsrtantiaﬂy

parafibLtoahil bffserffrqads: Withn Slettidhnontcslehsl a¥uth af the top andibottom
bottom el ectrical contact |evel havi pfg a second
clecisicat eaniacy leyels hawe a tophwairfagp agd @ eitomaspciaest e sepdgaadugter package
td al: : I .
aso HIANAR kel bl SRl Sk 400 EURRRRIAR. e

10 bott@hegifadecsthefirst Anégrhied elrsuindieds attdahpd sattkace sufate af the top
bott om surface. The sem conduct or package

e al; .
electrial grast level (Lhe top pwdrogiad dhecist inteerafed %ﬁaw?ﬂ%%as popprality of

T .
reo Y B0 0B BN AMEY O T15e 0RO O LG R ncluces
secohd pntegrafed circuit dichmvingm toplsadhed andl a nwtunasirfdcev he bdtem surface

top surface of .the first integrated circuit_ the has a
of ts 3o Eied iERil dif SaUBEHIaY O TORSICREDAGEOR Grrifgel contact
15 levePmegﬁ surth ot ¢he &%Bﬁd’ﬁft&é’ra@&%ﬁ&ﬁ?dﬁ'hﬁ@ alpNFhY&T pads wire bonded
second integrated circuit die having a top suffacCe and

to the fisstplwalityoffpad®e. The bottom surface of the second
integrated circuit die is attached to a bottom surface

o e oL SRR B oo et
. includles pfﬂvicﬁﬂ% 8 inp@esnnblct Rake AAE Brching d feddibmsihedpattedh iriy at least a

of pads. Tn another aspect of the invention, a nethod
portipp of theniegroaness iagen dthersethpd alea gecludeas fpipiag ajep compgidevel and

20 abo cﬂﬁt%tlclgfﬁg & Ehelfié%gc?mg&g AR t?p ?:hﬁqgglgﬁﬁifgﬁset From and

[
pattern a portion o e rnterconnec

substantifility pathiéc]l i@ tHeddtiehseonitat lavek STHamBihog alsotingludsnittacting a first
| evel and 20 a bottom contact level int

integrafed FE@HHE {0 # batiem srface Hffhe i cnatact E‘«Y@F f%isg:alzsif ¢lectpically
cour SR AR LR OBkl LBy DO PR BBt v

. The incthed fadtied indlndasiattaching heecndantegrmsivifcaitaliofo 4 fop stirfpce of the
: S contact level first-and electrically. coupling th
%_25'7&)1}epn%f?levﬂtaaefwaf%zﬁﬂéﬁ%tﬁpﬁe%n ntgeiaed Qirsnit gl s phthgootiom
contf@adsePf the top contact level. The nethod further ,
I ncl udes attaching a second integrated circuit die to

a top surface of the 25 top contact level and wire
boWdiilegattivalas exdodimentegf the prksentrinwintiodibeve begrastiowafand

desc;ilg]eecl_, Pt%iil%@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
30  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 particul ar enbodi nents of the
present invention have been shown and described, it
will be recognized to those skilled in the art that,
based upon the teachings herein, further changes and
nodi ficati ons may be nade w t hout .departing fromthis
invention 30 and its broader aspects, and thus, the
appended clains are to enconpass within their scope
all such changes and nodifications as are within the
true spirit and scope of this invention. -7 Wiat is
clainmed is: 1 a sem conductor package conprising: an

Wha{sigg@“é'dq€evl nt erconnect frame having a top electrical -

1.

cont act and a bottomelectrical contact |evel,
t hg sbiaRoIuBeE pdckadfe c6Mpisigt | evel substantially
parallel to and offset fromthe bottom el ectri cal
Cconh alettricdl inteetonnent fame havidyea top Eleatmidal wottha navel andt r i cal
coat baftorrl eslestrisal heantash Iévet htha top oplegitinel aoutagintével bot t om
suﬁmta@tla"a Haralilt toj andegjisslt Bem dhe doltam @leclieal tegetaeld to a
vel,pach ok thfton ansl hofiom @lestsical iceatpet Ievalsthawipg pedbal ; a
Bﬁt!’f?“ﬁta@f;f“gf’t&?‘%ﬁ Ptit die attached to a bottom
igé& tn em: éoh cnrc& PtPe tlgarcgcut trI C%t(rf]rfr)]aé:% ?Fth k e‘laectn on t he
secon |ntegrated circuit dle and havi ng a second end
CORRBSINAGntbGated BRiult AR atibtiddas @ BittoR subhdicdiuietopl the
t ogle@ti@CEdnteBlbvetont act | evel; and a first wre having
a first end connected to a pad on the first integrated
ci a cwnducthir chagingl zhfirei o acmectethdo endad¢ onrtbe tsechntio a t op
s uinfegeatedogircait digtand deving:a gkcand eend gonnasied | te et hotter |
coﬂ-t"@é% Oﬂ%ﬁVéPture?f*hﬂr’F@ %@W@Gﬁ@é@t‘%ﬁ"ﬁh’ckage of claim

he g a second WI re

enﬂf'is{)lgﬁ g n%)ﬁrs%er@ qB é‘&l ag‘ﬁ‘& g to tg?rﬁ?aggrat ed

g@&eéj{?g&aﬁﬂ?f@@ec (ﬁ‘r’% ﬁ' i nnecfeea fo a top

ruc ure o e top eI ectrical contact
Ievel . 3. The sem conductor package of claim1,
Wheetd efnidon@ucto? PEkEEOST clafn 1 AlkBeREbrBrismgd sasonb&ire g
r efidvinges fiso kake conndeted e a Setingopdiuart Ove fpsicktagretedf cl ai m
1, cinchie diei andalraving ta seeorsUerddacannedted kvea top surface of a
structure of the top electrical contact level.

The semiconductor package of claim 1, wherein the conductor is
characterized as being reflowed solder.

The semiconductor package of claim 1, wherein an active surface of the
first integrated circuit die is about to 0.5 millimeter or greater from an
active surface of the second integrated circuit die.

The semiconductor package of claim 1, 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,

The semiconductor package of claim 1 wherein the electrical
interconnect frame further comprises an inset structure, the Inset
structure including a top portion located in the top electrical contact level
and a bottom portion located in the bottom elecirical contact level,
wherein the second end of the conductor is connected to a bottom
surface of the top portion. :



first integrated circuit die is about to 0.5
mllimeter or greater froman active surface of the
second integrated circuit die. 5. The sem conductor
package of claim 1, wherein the first integrated
citcuit die, the second integrated circuit die, and
at least a portion of the electrical interconnect
frame are encapsulated with a non electrically
conductive encapsul ation nmaterial. 6. The
sem conduct or package of claim 1l wherein the
el ectrical interconnect franme further conprises an
inset structure, the inset structure including a top
porfhesamicouiuttetpackagelvempaginge| ect ri cal contact | evel
and a bottom ortlon | ocated in the bottomelectrica
con"( el ?’%ﬁ'f@lﬁ ntemerreet frapeysclydingn guistantially pianar top
?ﬂau 'esj atfisst?v'%'ttx 8 a@mﬂaeféucmg @ he t op
r ads th

St R

hawimatea fi rst uraﬁlty of ~pads an(?cl nc ud| ng
substantlally planar bottom el ectri cal contact Ievel
havifing isleated biebuit [dicizaingtaytop fsuifird and - ttbmBugkect ri cal
c o thealarttoinesudiacesefitbd finst intebtayedpareait die latttahed sntthe adgd set
f r @wfach eof [t topmalediriset edntast leyeinthectop Isunask, of Hing Firsbf t he
t ofegriied genuit i dieing i elurality onft Regls’ Wiy bandeddwithyy a t op
suPPRER PRy of Wﬁt%‘ﬁ‘] surf ace; a first integrated

CI rcwt e surfa e and a b tt surface
Wl R
att TANENARTL W cinle, b Ho;?ilﬁ‘fi:é beal

Coﬂfe%ﬁoddqn’t ratel tEﬁ‘c tQﬁb ﬁéﬁ lg3f prulit Js'vﬁ:% bonded
|ntoegémr§[qﬂhrgat3r@r%as having a p ura Ity of pads wire
bonded to the second plurality of pads; and a second

integrated circuit die having a top surface and a
botheosemisandéicdierepackinge bfotizioni’s urtfepsire thef firshistegatasind

i ntisdt die derludes digital citeuitryaandaibé eecond integraded cionyit gligr f ace
of'”?“l'f@sﬁﬁfﬂogs‘l"@é'ffyl cal contact level, the top surface
of the second integrated circuit di e having a

plAj %gnoé or & makr 8 g ger#cgn%ugtor paclgage cngrI?s?ngf hrst pI urality

providing an interconnect frame;

efching 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 paralle! to the
_ bottom contact level;

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

electrically coupling the first integrated circuit die to bottom surfaces of
pads of the top contact level;

" attaching a second lntegrated cwcmt die to a top surface of the top
contact level; and

wire bonding the second integrated circuit die to pads of the bottom
contact level. .



10.

8. The sem conductor package of claimwherein the
first integrated circuit die includes digital
circuitry and the second integrated circuit die
includes analog circuitry. 9. A nethod for making a
sem conduct or package conprising: providing an
i nterconnect frane; etching a predeterm ned pattern
into at least a portion of the interconnect franeg;
formng a top contact level and a bottom contact |evel
in the interconnect franme, the top contact |evel
of fset fromand substantially parallel to the bottom
conFE%FmWEM%Pm' mafltwiedieing a first integrated circuit

a botton1surface of the top contact |evel

Clrﬁﬁﬁjzl §?}¥}ﬁ&xeo§%% gé%@?;?%gﬁgiﬁéiP:%;:U|t

|q,otﬂ9m@o tgﬁ, ace o £ e to eve
wi re bondi ng the second |ntegrated CIrCUIt d|e to pads-
of thd@ldbwtalig rBousiPgt M6 tirstakedrated ckBuit diBetonNBb oM

c| asurfags wihgade bfithe tdpecohtzcttevedindudes Rlectitdlipebudiny ke and a
botfra integaieceitcult diedd bottont hiefacésndf ¢eappergmitiohs afthe
f urPlynity of meetistiugduesr ming a plurality of inset
structures in the frame, each inset structure of the
plurality having an upper portion located in the top
contact |level and a bottom portion |ocated in the '
bottom contact level; the electrically coupling the
first integrated circuit die to the bottom surfaces

of pads of the top contact |evel includes electrically
coupling the first integrated circuit die to bottom
surfaces of the upper portions of the plurality of |

i nset structures. 10
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