APPARATUS FOR PACKAGQ NG SEM CONDUCTOR DEVI CES,
PACKAGED SEM CONDUCTOR COVPONENTS, METHODS OF
MANUFACTURI NG APPARATUS FOR PACKAG NG SEM CONDUCTOR
DEVI CES, AND METHODS OF MANUFACTURI NG SEM CONDUCTOR
COVPONENTS TECHNI CAL FI ELD [ 0001] The present
invention is related to packagi ng sem conduct or
devices. More specifically, the invention provides
apparatus for packagi ng sem conductor devi ces,
packaged sem conduct or conponents, nethods of

manuf acturi ng apparatus for packaging sem conductor
devi ces, and net hods of manufacturing senm conduct or

CONPSE Bus BORARGANEING Q@Q?doﬁﬁnttr@RMI@Esdmcms}ED

are typically manufactured on sem conduct or waf er s

ot he PEMJ@@NDBICTIS: KROMPERER TS5 ME&%%PEM%WE@CTURING
I
s R AR ARG SN DR RIPR DESICR p METHODS OF

devi ces) QeANURAICTURINGEEMICONDBI T EORGOMBANENES and a
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connect the bond-pads to an array of |arger ternminals

that are easier to connect to a printed circuit
BAGKGROEMD packaged semi conduct or conponents can then

be electrically connected to other mcroelectronic
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pitches between bond-pads. The dies are quite delicate and need to be protected from the
environment and for handling. As a result, the dies are packaged to protect them and to
connect the bond-pads to an array of larger terminals that are easier to connect to a printed
circuit board. The packaged semiconductor components can then be electrically connected

to other microelectronic devices or circuits in many types of products.

[0003] Ceramic packages are one type of packaging for semiconductor dies.
Ceramic packages typically have individual ceramic units that have a cavity, die contacts
within the cavity, and external terminals electrically coupled to the die contacts. The
external terminals are generally on the exterior sidewall or backside of the ceramic unit. A
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die contacts within the cavity. An encapsulant is then
deposited into the cavity to cover the die. [0004]
Ceram c packages are useful in many applications, but
they al so have several drawbacks. One drawback of
ceram c packages is that the ceramc units are

generally handled individually instead of being in

the formof a wafer that can be handled in wafer
processi ng equi pnent. As a result, each of the

i ndi vidual ceramc units nust be |oaded into trays

for the packaging process, and then unl oaded for
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type of encapsulant to encapsulate the die.

[0006] Although such laminated packages are useful and relatively inexpensive to
manufacture, they are not well suited for stacking packages in high-density applications.
For example, such laminated packages cannot be used in stacked assemblies because these
packages do not provide an electrical connection that routes power and signals to/from the
upper package(s). Therefore, it would be desirable to develop a cavity-type package using
laminated circuit board material for manufacturing high-density stacks with fully tested

packages.
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0 -2 BRIEF DESCRI PTION OF THE DRAW NGS [ 0007] Figure
1 is a cross-sectional viewillustrating a packaged
sem conduct or conponent in accordance with an

enbodi nent of the invention. [0008] Figures 2A-G are
cross-sectional views illustrating stages of a nethod
for manufacturing packaged sem conduct or conponents
in accordance with an enbodi nent of the invention.
[0009] Figure 2His a top plan view of a plurality of
packaged sem conductor conponents in accordance with
an enbodi nent of the invention. [0010] Figures 3A and

%@r@sfdm@mﬁﬂﬂﬂmwmsng met hods in accordance
Wi t enbodi nents of the invention. [0011] Figure 4 is

@06’?hemﬂtlﬂl e qr RS2 c?&ggécg&?all Ve Wiuktrdtig td BhdkAgedasemiconductor
ked assenbly of packaged seni conductor conponents

dompansnbindasredaneg with amerabddgokintefthe wfentipe i nvent i on.
[0012] Figure 5 is a schematic, cross-sectional view
j00D8ist r atﬁlggesa2${hartcecdoass@nmlywevoflllp@@klaggetdges of a method for

sem_conduct one in _accordance wth
SR PSP RERRORHSTY CORP 00 Lot gior & U odiment of
e hesmiohC cross-sectional viewillustrating a stacked
assembly of packaged sem conductor conponents in

OO danagguk I &t hltbp PHAL fiew ErdpRikIBNb Phckaf@l semiconductor
I nvention. [0014] Figure 7 is a schematic view of a

Wéﬁﬂt& inatcordieesrpidt it @bogimertyydi it onduct or
onents in accordance wi th enbodi nents of the

0f¥eht i orFigueTH [2Eb3BesciopThal Tiovrspe Do fncaccordance with
%&ﬁoﬁhﬁ%ts tléqIY\%Bf’N)n enbodi nents of the disclosure are

escCr | below Wth reference to packaged

ond C [
@@Qton dul'i*gl%lﬁé 4 g \gﬁgﬁebgl{ﬁé cr -g@:;ﬁl@éall‘ §§gpig‘é¥%8@g stdbked assembly
st phakaged U sdndcondeatdrc esmp(amdts nmet hodgarge with an embodiment of the

invention.

[0012] Figure 5 is a schematic, cross-sectional view illustrating a stacked assembly
of packaged semiconductor components in accordance with another embodiment of the

invention.

[0013] Figure 6 is a schematic cross-sectional view illustrating a stacked assembly of
packaged semiconductor components in accordance with still another embodiment of the

invention.

[0014] Figure 7 is a schematic view of a system that incorporates packaged

semiconductor components in accordance with embodiments of the invention.

DETAILED DESCRIPTION

[0015] Specific details of several embodiments of the disclosure are described below
with reference to packaged semiconductor components, apparatus for packaging
semiconductor devices, methods of packaging semiconductor devices, and methods of

manufacturing apparatus for packaging semiconductor devices.  The devices are
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manuf act uri ng apparatus for packagi ng sem conduct or
devices. The devices are -3- 0 manufactured on

sem conduct or wafers that can include substrates upon
whi ch and/or in which mcroel ectronic devices,

m cronechani cal devi ces, data storage el enents,

optics, read/wite conponents, and other features are
fabricated. For exanple, SRAM DRAM e. DDR/ SDRAM ,
flash nenory (e.g., NAND/ nenory), processors, imagers,
and other types of devices can be constructed on

sem _conduct or wafers.
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C onent. 100 | clud a base 110 having a first

pith feferenpg 4o Fi §u$?§§r 120 having a second substrate
122, and a sem conductor die 130 attached to the base

6] The Higirstl @Wcrﬁﬁ%@é’tﬁm@lu\b&ﬁ itk Séherhdfcaliy Glluk# e @ Packaged
e conposed of polyneric materials (resins
spmigandyrias compenent 108ig ageprdanggvaihoap §mb<tdﬁe?m phth invention. In this
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11022 siseat 126 bavinge sehdswbsitateali28, and 2 semisoyhiciondipd 3@ attaghed to the
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packaged seni conductor conponents 100 attached to the

eroppdifentsh ef ithes pgckaged Qegncmnétmtqyecomponent 100 provide a cost-effective
cavity-type package composed of a polymeric material that is suitable for stacking. In

specific embodiments, for example, a stacked assembly can have identical or other types of
packaged semiconductor components 100 attached to the top of the riser 120 to provide

high-density stacks of fully tested packaged devices.

[0017] In the illustrated embodiment of the base 110, the first substrate 112 has a
front side 114 and a backside 115. The illustrated embodiment of the base 110 further

includes a plurality of die contacts 116, a first array of first backside terminals 117 at the
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hi gh-density stacks of fully tested packaged devi ces.
[00171 In the illustrated enbodi nent of the base 110,
the first substrate 112 has a front side 114 and a
backsi de 115. The illustrated enbodi nrent of the base
110 further includes a plurality of die contacts 116,
a first array of first backside termnals 117 at the
-4- 0 backside 115, and a second array of second
backside term nals 118 at the backside 115. The die
contacts 116 in the enbodi mrent shown in Figure 1 are

| ocated at, or at |east proximate to, the front side
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duB@tates tWACcludesFd gt idd 124 bnd Jneecbmd aﬁé azse ﬂm& Viseside H24 of the

first and second substrates 112 2..Th
SeF b T BoteaEdl oghe TRBC el hgie Bt pigpate 112 by an

édﬂ@él\“:ctﬁ& sﬁ&rpf?@?gﬁg 1Yt hetiftetface BfWcBHe Arstlhrfl sedal bivbskatds 112
whi ch die 130 is positioned. The riser 120 can

mdrltzae The nlmt!ra!@ﬂeerdwélmnnapf thy riggr 120 drther ipplugestag opgrgng,{ 26 that
ﬁiel'f]ilelests g %Pen?avﬁi/ q%i%}ﬁ%vh?cﬁm thp QieS oirs] oﬁHpﬁir alth% 143%121 O Iz!}\efurther
ron or

contacts provi de e termnals
i@@lndeazc pluragjtysaflfebat cdngdctssl 28 mt the h@bnd sighe 25 afftheesleemﬂrsubﬁaiate 122.

ectors o kaged co ept tha t ed an
fiar cone 2e eaal TRl CEmAT: B cvbmpen B BH5T o e
$00deB call Bshin BTk 3E @haSIRIZEE BdHpInE R tha QRadked bn 1600 CMA packaged
further include a plurality of second interconnects
serpdcondizstor semeeignt WPough t he base 110 and the riser

120. For exanpl e,
[0019] The packaged semiconductor component 100 can further include a plurality of

second interconnects 140 that extend through the base 110 and the riser 120. For example,
the packaged semiconductor component 100 can have a through package via 141 that
extends through the thickness of the first substrate 112 and the thickness of the second
substrate 122. The via 141 can then be at least partially filled with a conductive material to
form the second interconnects 140 (e.g., through package interconnects). The second
interconnects 140 electrically couple the front contacts 128 at the second side 125 of the

second substrate 122 to corresponding second backside terminals 118 at the backside 115 of
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t he packaged sem conduct or conponent 100 can have a

t hrough package via 141 that extends through the

t hi ckness of the first substrate 112 and the thickness

of the second substrate 122. The via 141 can then be

at least partially filled wwth a conductive materia

to formthe second interconnects 140 (e.g., through
package i nterconnects). The second interconnects 140
electrically couple the front contacts 128 at the

second side 125 of the second substrate 122 to
correspondi ng second backside termnals 118 at the
2GR 06 trhtbS1 19 TheDsechd{ infeh®nddcfsST405p#08dd @tpBekhde stacdkRute to
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! . al 150,
SO, 125 30 Q9aH BEPraBOYE MBiREL! GABL I ER LYY Patkages

12Ny stddRedVUnQb S the/SackBES bdnbondRordBRgoAL 100Nt er fere
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W
g&_ﬁg%gieldl ﬁgﬁpeé: QR%hfﬁEtré%@f%Qé%e&ta ;&Qﬁc [R88dinef GU ﬁr%glod for
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Ll ]ust S a, stage,of 1 ha | .C figst .
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By 0 5 8 R 23 558 i, o
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organi c material, or . .
and 216 can be copper or other suitably conductive materials. Figure 2B illustrates the first

board 210 at a subsequent stage in which first openings 218 are formed through the first
conductive layer 214, the dielectric core 212, and the second conductive layer 216. The first
openings 218 can be formed by drilling, etching, laser cutting, water jetting, or other
suitable techniques. For example, the openings 218 can be formed using mechanical drills

or laser drills known in the art.

[0022] Figure 2C illustrates the first board 210 at a stage of the method in which first

interconnects 220 are formed in the first openings 218 to electrically couple the first
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anot her suitable non-ceramic dielectric material. The

first and second conductive |layers 214 and 216 can be
copper or other suitably conductive materials. Figure

2B illustrates the first board 210 at a subsequent

stage in which first openings 218 are formed through

the first conductive |layer 214, the dielectric core

212, and the second conductive |ayer 216. The first

openi ngs 218 can be forned by drilling, etching, |aser
cutting, water jetting, or other suitable techniques.

For exanple, the openings 218 can be forned using

SRehane E@ér 01 itd $h8 secohd tcnaadtivel laivérl 236 KMEMRrst iftekddBnedts 220 can be
0022] Figure 2C illustrates the first board 210 at, a

gﬂﬁ‘ij’ebyol?lat!%em?f%ff% gatojthe sifgvaH of ithesffrst qpRiBgsfife kpvmipdhe art.
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couple the first -6- conductive layer 214 to the
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1P} SR D it Paskots 719 91 Lk Bosih gt he solder mask
SHoageotBér ny@ ofRfidiReid OemblitCan a8 Hel fobhed GOMMEUCEILY Between the

| ayer 214 has been patterned and etched to form
enshinee? iSy éstdesgeibed pamore detaihbelow, tholdst wask 288 peswvidenpdie-attach

Ilfe 2% (thl%r cg% ?}g)dsn%{?%i El th? %&%}qﬂisg)é% ﬁﬁ i gﬁ%ﬁ vgﬁ%@ m the first

tterne orm conductive traces 219 on
MhﬂmgﬁﬁMSlde 215 of the first board 210. A solder nmask
230 or other type of dielectric el ement can al so be
[0023Ed i nFigive 2Beijlugratdset ywbswuir estago o€ mliengsthﬁd&h wAgh a second

deg‘ﬁi& gg Céllgil(glfgo oaﬁmf gesﬁ%ogrfit bOth\;s]%g% g &f éS(fgasnkmc%gc% a second

ARStd DI firsbile 29%Sa SQRLAESId BB Kandan oﬁédu{g Asige Tﬁ@&;ﬁémng 258 can
vol ume in the, first openi ngs 218. [0023] Fig

bq foa@@dr Ht & Breyiouy BOssst @mpugqhé@elarcgﬁr hles thesugh Hﬂe Sﬁcqmbeﬂd 250.
_I_Elg 25R0@ 0k, ggréﬁ%lﬂlsth@td'iea&a@tg sitdPovel enef doidet nﬁ@l@@ﬁ) to form a

) secon oard 250 can I nclude a second
emrb}s 26GinewRiSR 2 die fnot showsiid & lgBME)aas be pordtiwedl e TGS cond board
n|n

d an 58-.can, be fo
SR arGliGra B 828 oPRRT ki GEisF e BB G bibve e
dibe Hﬁ%é@ldhﬂﬂfﬂZ%&n fuﬁh;ﬁ iagledd pgteDbd cbﬁduaiNegﬂ’rl&st 262 bn the
the die-attach site over the solder mask 230 to forma
?f’ﬁ?/‘}dtsg»d 286 in which a die (not shown in Figure 2E) can
positi oned. The second board

[0024] The second board 250 is attached to the first board 210 by an adhesive 270.
In the embodiment illustrated in Figure 2E, the first side 254 of the second board 250 is
attached to the front side 213 of the first board 210 by the adhesive 270. The adhesive 270
can be pre-attached to the first side 254 of the second board 250 or the front side 213 of the
first board 210. In many applications, the first board 210 includes a plurality of package
regions that each include a die-attach site, and the second board 250 includes a plurality of
openings 258. As such, the second board 250 is positioned over the first board 210 such

that the openings 258 are aligned with corresponding die-attach sites. Aligning the openings
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250 can accordingly be a riser panel or riser board

that forns the riser projecting above the die. The

second board 250 can further include patterned

conductive traces 262 on the second side 256. [0024]

The second board 250 is attached to the first board

210 by an adhesive 270. In the enbodinent illustrated

in Figure 2E, the first side 254 of the second board

250 is attached to the front side 213 of the first

board 210 by the adhesive 270. The adhesive 270 can

be pre-attached to the first side 254 of the second

Beansh drAifbttdchesitts @y vei dficdil Bedaliset the optingst 2380@ilIdcause the

210. In many applications, the first board 210

aepmndth@eré ta hayesighifieaptly fitfsrak sppgactiopGreansion pEgpertigthan the first
q ﬂge 3 o‘%r%oﬁe Hﬂéz I?hesl?rgtea'nd 0Wnd Ber&eA0dd BIPEH néwrDalignment

es a plurality o openi ngs 258. As such, the
mamdugiowhldh 25( with pbgntenbmesjlscwenecwﬂe e fisst boerd2d0 and the

%é?q\ds@ﬁ%ln%ﬁ(ﬂ%te df‘%elgg gth\rilv eg(ng %%l’ealgl!l% di alﬁi]lénméntg r‘tlnns until the

adhesve28 svdukdy thd Eirstl it @bdrﬂ(ﬁ’daﬁs IZHBaﬂ’di&}éOhegemef f Tl“h:euédheswe 270

because the openi ngs .258 th d
28 hayg,logy oy Ehae%m%}svc gep W‘@F érﬁ*ggsg%)ﬁﬂf’%@?‘i% Con 2@%% cover

dﬂé RAREE 51728 tl e Libe2 13 drstle firR®84d 220.0. To Over COfTE‘
his, the first and second boards 210 and 250 can have

@bﬂgjn Mentg;hohe Sillﬁsjﬂ‘é@y Q:Bo%h oh a@adsérﬁbl% Eﬁba?altds%m&t packaging
ns is connecte irst board 210 and the second

wgmocjdlm dayieesta enptmweae inoviighdopsaisks Sthere- devel neplase vias)

]?avF g%en e@ltﬁ]r% n%ﬂ%% lﬁrs& anﬁ(igﬂgaﬁlg tl}zlessggo%g b%%%%@sﬁé;&aemngs 270

deseco ards t oget her
aflhesirilled 2ifbughcthe findvad secbwiibdalds\2 16 ad 360 efThg bpeningsi A0 have

that it_does not flow into the cayj 26

SRl SE T aend hipREh 7 G SRS i TPl g3 Dognd the second
RegfaL 25b0. T}{e%gﬁﬂlgﬁwr@ alEast bar@ly @llASwieh POsridu@ive daterial to
an assenbl ed apparatus 200 for packagin

foum seopndu dnteTEoTETts c&$ & g-a fsousr pm@e %‘?TCWF‘E?} The second
?Lpe?&hg&fs 2%Zga fe E)ém? D s@y%% a"@%@a@ esuyﬂ Qf% g Q%K%ebs@&@alls 272

or me hr oug 210 and second
bithe abeRm@s 2 70h ' he peavnd geer@ndectsCAA ebetrmlm dogple thercoudyhtive traces

f.irst boar S n
Yy s sEond et ro e ForHEr e p S fhe s R Sy RE B R 215 o
Gy losd bak@€2 @12, the adhesive 270, and the second
substrate 252. The openings 270 are at |east partially

fook6pd Wi tibure 2@nmbteekés\me apphiatub 2bo teth of ickags@aiend a subsequent
I nt erconnects 274 (e.g., through

stpgecf thsiprthads )The Wf@r:g\g@gﬂ §as a first sof()ier mas% 281 at the second side 256 of
the second board 250. The first solder mask 281 can fill the open space within the openings

270 (Figure 2F), and the first solder mask 281 has openings 282 over portions of the
conductive traces 262 in which front contacts can be formed. In an alternative embodiment,
the openings 270 can be filled by a via fill material before applying the first solder mask
281. The apparatus 200 also has a second solder mask 283 at the backside 215 of the first
board 210. The second solder mask 283 has openings 284 in which backside terminals can

be formed. The apparatus 200 can then be plated to form first backside terminals 291 at the



i nterconnects 274 can be fornmed by plating a material,
such as copper, to the sidewalls 272 of the openings
270. The second interconnects 274 electrically couple
the conductive traces 262 at the second side 256 of
the second board 250 to the traces 219 on the backside
215 of the first board 210. [0026] Figure 2G
illustrates the apparatus 200 with a packaged die at a
subsequent stage of the nethod. The apparatus 200 has
a first solder mask 281 at the second side 256 of the
second board 250. The first solder nmask 281 can fil

bRBsiREAB of BRCErstbdali P10} BRoRPBRkI@Sterndndls £97 guhebatkside 215 of
and the first solder mask 281 has openings 282 ov

r
hefiest berad &0, end froptsoniaets PUbatitheateedndzgls of e shopf bpgrd 250.
PRVNIAMEHr&RE BR ALIIRH diel Bndlls 8dd ATl MRaBEA WitkRIhe cavity

the opéenings 270 can be filled by a via fill materi al
268f dihe bagkpidy itevmpirtatseant]jtheseontaels ger baripsed pgplatingrpenickel layer 297

a ratus 200, al .na . a

GHERE Mo, ol FRANET g WSR3 B MBSl 37, 2nd i ang
sodmderacksidekie@ntali 291 opki2ngs HeBdrangedwhicolvebtalel IRIREC pinning
term nal s cgn be forngp. The apparatus 200 can then
gpotigiragions for Bottosp Ay ¢ythaard ¥25kWE; de terminals 291 at the

- 8- 0 backside 215 of the first board 210,, secon

DR 1 do A hratis o dEpaivs o S0 o e ey mask 230,
dd"oetd-PRRN 81 S fhe dRNB0faFQRBInR tAGE ie2rtadd 296N8n BREMBEdiment
side 256 of the second board 250. The plating process

dlasirateld 9o Fizorerd G the bendtrads &3 12236 cepneqterbtoghedigtopataqis 396 ky wire-
Cthin t i 6 : . .

M1 LAY R4 o0 Ry TRy GRRKRIE alep iR 20005 bl 260

antte dtHeast patdly, filadwithele plowttivegnateripd| 140 |aaydescrip@Babove with

og}o tGgrnic el layer 297. The first and second

FECRSY §e'8%F i nal s 291 and 292 can be arranged in

entianal J C pinnin onfigurations r .pottom.
OB bodiaine 20wl Tonamstama e rapitig 20 iR s biSfliy of
pleRAEAlWES 1) Refarridl @ Hidhled 3G BRI Gffethér, the €irs bsle 2 10MBESwn in
230, and bond-pads 131 on the die 130 are connected

Figure R6) cing thopreged Boapd 850 Fap bheondigwsdiinig e strip having an array of
inliilvfﬁﬁglrﬁakfa%(e) 'aﬁ?E'z%' r(?iggl@’ 2&3{“%}%&0%951@@9%0@%%@%%@ lines S-S to

connected e die contacts 296 by w re- bonds 132.
#birete indieiddi] padk@@ed sonspopetts froml dagh othanebt serabembrgliments, the

SRRSO SR o i BSp bR prgoo i
gl estighdae dripbisufere Whiting theedpparttns 200 ® FofiUiaAdling individual packages
for testing. In an alternative embodiment, the apparatus 200 is cut along lines S-S before
testing the individual packaged semiconductor components, and then the individual
packaged components are loaded into a tray for testing. In either situation, only known-
good-packages can be identified before they are stacked or otherwise mounted to a circuit

board.

[0029] Many embodiments of the apparatus 200 may be significantly less expensive
to implement compared to ceramic cavity-type packages. First, a plurality of dies can be

mounted to the apparatus 200 in a strip format to eliminate the need to transfer individual

9. ©



[0028] Figure 2His a top viewillustrating the
apparatus 200 with a plurality of packaged dies 130.
Referring to Figures 2G and 2H together, the first
board 210 (shown in Figure 2G and the second board
250 can be configured into a strip having an array of
i ndi vi dual package areas 299 (Figure 2H). The
apparatus 200 is cut along lines S S to separate

i ndi vi dual packaged conponents from each other. In
several enbodi nents, the individual packaged

sem conductor conponents can be tested while the

@PRALyRE Usnitd 0fd/fidin | HandlghgC @8Ys. JUTHIS sfhificpntiyetddiCesC thet ting and
the ag@gratus 200 to avoid handling jndividua

g cpyp apsasipted gvith paviy tpe tRepkeaingy Maih suberiments of the
ﬁﬂﬁgraﬁp P86 Hay 18 ¥ rlel%tn%%l m@Jq%HQvé bddfiRe %e?a@ﬁfg@ fc&n be made from

testing the individual ‘packaged sem conduct or

Mﬁmwemtglalsan@ﬂteh elntabhelonﬂdamwdiﬂ¢ctncpa@kra@€e dMany embodiments
rﬁﬁ%?;‘?a;r‘%ts QQ(I? Srrl](P ﬁldegack g V\sﬁqncor?&ﬁatop Lo t;ggtgrlétngJaOnc%l accordingly

pxdﬁﬂé 4 EdseeffdediOdaeity- Ify@y paikegeé‘duﬂﬂi@ﬁr gxckmtgher W se

nounted to a circuit board. [0029] Many enbodi nents

p030jhe apRacmal ¢ivbodBhbntBYf the astagiisf106 and thys ;Jaeleaged semiconductor
expensive to inplenent conpared to cer

@awpwt 19D sapakx a@@sJEQﬁG gontac CﬂrfW‘&PP‘tsyO“o?he chotgm afikage for

t@ﬁm NMRY 584 d Be tunﬁvxé\&ﬂ’ ?5@(%&% sglqgohdi‘lct%r &ﬁﬁoﬁeﬁtqr()mtsmg @xisting
el |n1nate t he need ransfer individu

wpipieyt. t Yo furthier @ﬂhames therathiciengy iof gemeh?lgbodvmrés of the apparatus
deg{de thé «Slla %c{ g%&?ﬁiuétl&e (% y}mf)exﬂnlq)o %Bl?f%tﬁlxk%q & miconductor

cos cavi e packagl ng

ﬁwhaﬂlnents of the apparatus 200 may al so be

relatively inexpensive because the package can be nmade

[0031) pol Sereni entoairedntsadfSthe bppatdnsr208 ulsb @&bdtde cost-effective testing
am c djelectric materjals. di ment s

non-ce Many e of
i’fﬁg %B%SFQF%‘CM%WW@% ?83‘&86“%@%%%8‘6%%%"6 tested while

ReRt 20009 ni:é‘@tr@%%e@' 'Rﬁiré/ speBitieMiydhe@trip can be arranged in the
cos -effective cavity ackgge Suitable for

SAtaHT oot 10D S0 oA o b e inries] ppckeers talomy the st trays.
t 100
AP QR R A B R e L e T OOl Dbt o

@g ge fg uret§/§“ g A RARC A fhﬁﬁddn%jt' Yt da“@x#ethog 300 for

C aged S m conauct or comnponen usi Nng exi s
Rauiffeieing .an TApparatos If(trhﬁibk@nigadem&&nddtt&)r elé‘flcam efeymethod 300 can

oL SIDRHLIEHL 0L e ARBALAIUR o290 30C UM iy e
SRIHEHN dUgh@ed to the base board so that individual openings in the riser board form
die cavities aligned with corrésponding individual package areas of the base board. The
base board can have die contacts, first backside terminals at a backside of the base board,
and second backside terminals at the backside of the base board. The die contacts can be
electrically coupled to the first backside terminals. The method 300 can further include
forming a plurality of through package vias extending through the riser board and the base
board (block 320). Additionally, the method 300 can further include depositing a

conductive material in the through package vias (block 330). The conductive material can
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devi ces. [0031] Several enbodi nents of the apparatus

200 al so enabl e cost-effective testing of the

packaged sem conductor conponents because the packaged
dies can be tested while the apparatus 200 is in a

strip format. More specifically, the strip can be
arranged in the pattern of a test tray to avoid

having to transfer individual packages to/fromthe

test trays. As such, the packaged devi ces can be

tested nore efficiently. [0032] Figure 3Ais a flow

chart of an enbodi nent of a nmethod 300 for
foRA WiiragdhUratiage afcréqpadtathdselbdicapacdip@i faght samcemawyataosrecond
devi ces.. The nethod 300 can include attachin first
S86e! BF riser108o KRRPRORIN BT PRk drompinals Boe DRI of the
$RL 8%kq. 310). The riser board is attached to the base
board so that individual openings in the riser board
foos3  di &riga¥ihhi €% A IREH iIddling Oh RBPAREANE a method 340 for
I ndi'vi dual ~“package areas of the base board. The base
bamfattuing seaicendlictor coontpanenss,  fli rose epdodiiene the methed| X0 can
at C. e '

%lPﬁ]e a%}nh%g § fiﬁgar ttllﬂs i %‘(1;% &’@ﬁl{aﬁ% 06 ggg %qg rgg gac.‘%ﬁéelag!ﬂg& 350).
Tlenippaiatis cam cbreprlsel zeﬁts[ |boaHIh,1vmg apked side, 4 heckbide sdrrays of die

backsi de te The od. 300 ca furt i ncl ude
s T e AR R R
eBSRUBHRKdideterhin s, Haad gluddhey Bhﬁldhlﬁﬁl@l pdRRadeCarédd] OTHe individual
320) . Addltlonally the nmethod 300 can further include
RAS}sEES |ateiah@ﬁ“dla"%m%t0if {he dimeantapts) anjapray plthe Firsh biglside terminals,

g}fxaagl%}/ Xf i S%?%(S geﬁckgi?fg ?( rmﬂ;glg RO gtta{ug Ca a%xj 1%lu&aepsecond

orm t age i nterconnects
wlast havigah Ifystcsdxlmplamirfatadntto &e d@nt sif¢ at tle ﬁltst bdoméconetond side,

side o ser ondi,n secon

Sisfibes Hudoth s eEpd B il S REORFM HaREE 3. g pgavs of
fr&Q I3 htadtd Guhiesedbhd Sdea Tﬂefxypeﬁlh@ ﬁ)rnh Wleustitiad dweg tharfirst board, and
@nbodlnent of a_ net hod for manuf act.urin

&b ReftiReto e it P%“P ?dntoo% SeAeBt ARchside  rigals by through

Jgﬁdmaé&meam extél{aﬁlfguﬂl%ug{ ¥ ifkkt BSard Bn PP 8cBhd/Boatd) The method
iC lurality of dies are to be packaged (bl ock

%@ogan furthes ingdwrder Rasifioningrsemisapducioe digs fip the cayiige dblagly P¢f), and
éecftﬁé?iﬂgf ?ﬁp?’iﬁg it <Ea Sdogespoﬁ'&l die cgrttaﬁ% & th&??{r%%ﬁ (block 370).

arrays’ o ter nals electri
Tleupkbtadd tan 4liveindivde dgrkitiog 8 pr(aedtlaly ma@f‘lal mecha dhe cavities (block

g@g Ecggg%% gé?s QR%%}?EI ﬁhﬁ gg\oﬁ%g a’J#lE: apparz}{us wnth &glf}gt%ng second boards

can then be cut to separate individual packaged semiconductor components from each other.

[0034] Figure 4 is a cross-sectional view that schematically illustrates a stacked
assembly 400 having a first packaged component 100a and a second packaged component
100b stacked on the first packaged component 100a. The first and second packaged
components 100a and 100b can be similar or identical to the packaged semiconductor
component 100 described above with reference to Figure 1. Therefore, like reference
numbers can refer to like components in Figures 1 and 4. The first packaged component

100a can have a plurality of first connectors 402, such as solder balls, coupled to the first
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package areas can have an array of the die contacts,
an array of the first backside termnals, and an
array of the second backside term nals. The apparatus
can further include a second board having a first
side lamnated to the front side of the first board, a
second side, openings through the second board
aligned with individual package areas, and arrays of
front contacts at the second side. The openings form
die cavities over the first board, and the front
contacts are electrically coupled to the second

bARKEd Eeniha M7Nahs fiky pickigey g.!smpcmamlqa@ecah alse Iirﬁﬁxﬂél edditfonal first
extend|$% thro;%h the first board and the second

pR5APROrs TRE eplpddo thu@ecent breksidrdermingly béd plsi ¢anBeetary 404
ﬁ(ﬁ{épg&o g %Fﬁfnaﬁ b ma) ddiDeCRYVLEdCH mBhPCHbRBRints. 3nﬂ1e second

tfically coupling the dies to correspondin
paskiagad tcsmpﬁnemthléob camsinclpdrog plugabityodlsec@ud ponnectpre 4R tshrbichs solder

G 3% LSRRI A RSP E o
Edi@ogau i1oote S’f hheTshﬁ)ga mpﬂ’{ea?mSAOWof thetsbh&mﬁ lgdi(ﬂih%ea rdmpeeon)Ob are
oards, can en pe C 0 e.1 ndalvi

s i st S ieed iimodet Bepn undertil or

bR834be bF ﬁ'éfe@tl\fla thSterfal GRSt REGed ®BRleer thWirkthaH second packaged
schematically illustrates a stacked assenbly 400

pramtonents 199a ard B8N ade coreshpin ribatdictogackegel rattingcigne stacked
&@&kﬁg L %%ggl%@@e@t as %Q@P by ﬁg&sql@n Atdﬁﬁloﬁélgs theRBEHRIRSEN the

conponent rst-and second pac

mmpb pentonert 0Ab dm dhel O8h packagad ecogipomndnaid 0@ candeogtri gsa$hown by

to ZE&fackaged sem conduct or conponent 100 descri bed
d5dVe* Wi th reference to Figure 1. Therefore, I|ike

ST oo gt orermomlyr Bbish ekt SSRBRGRD ™ toggance it

aifthel @BodmBrt U lipthipOdpplidakishs. CTHRNGLkaN :&se‘ﬁ(bly S@EUmBIudS a first
sol der balls, coupled to the first -11- 0 backsjide

packpaed sPBPAnER STPRGNG 7 perend arokagse FORBoRSBNEHD- 1heArE gpd second
X ?%1&1 NehitdRa R nf( InfPRAdntS 5IRL andc 9TUICELOHS stHhthr GOURE §flckaged

e second backside termnals 118. The connectors
sl@ﬁvondh@wmppnmtseloﬁpiesouhed atgmel Ha\yewotthdaelea H)| ael 8p-dhip dies

T e A T
arhshe diecontdndd 118 ,areﬁ}io%ﬂ@ﬁ@dit the dteh&ta&ﬁsi?t@ Ittdbehﬁ»@&@d blethe die 130.
termnals 118 on the backside of the second packaged

pw3epnent Fikie . sclldigatis 0N tst&RR Asttid Ss¢®lyoh abd’b@dance with still
second packaged conponent 100b are connected to

prodher csbReigtents for depagdton-ehip pplicetionsc kg s E‘Bh%jﬂﬂgﬁ’t the stacked
300861y B0 HRREES  firlst Hkaged component 610a having a board-on-chip design and

a second packaged component 610b also having a board-on-chip design. More specifically,
the dies 130 are inverted compared to the dies 130 illustrated in Figure 1 such that the bond-
pads 131 on the dies are wire-bonded to the die contacts 116 on the backside of base boards
612a and 612b of each of the first and second packaged components 610a and 610b,
respectively. Referring to the first packaged semiconductor component 610a, the base board

612a has an opening 614a or slot through which the wire-bonds 132 extend from the bond-
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ot her type of protective material may be inserted

between the first and second packaged conponents 100a

and 100b. In operation, the die-to-package routing in

the stacked assenbly 400 can proceed as shown by

arrows 410. Additionally, the routing fromthe second

conponent 100b to the first packaged conponent 100a

can occur as shown by } arrows 420. [0035] Figure 5

schematically illustrates a stacked assenbly 500 in

accordance with another enbodinment for flip-chip

applications. The stacked assenbly 500 includes a

pddk $31 topRcdiagadactOIpOSahilar lBabae Goard $&2t0sad hmcaksﬂxgesd% The

conmponent 510b. The first and second 8

GhinierRBRicts o g roness Shosn Reprang %H?Febg‘a%‘?’ﬁtﬁ“fi glong the

bRkdidteor M@Q%d SRR Uﬁtﬁ% ICREBARS0AE ad Ydwn in the packaged

descri bed above. However, éles 130 are flip-chip

smieonducttcompenesb Hiea tFaghrg b tT hebefiréo-elip fackagedsomgonents may
[ such,

%cﬁb&i é}%@' e%m(fr%@entﬁg Inf%gismt orﬁ%tf ﬂl%q’roﬂf si Jf%eqﬁ%%al - at

contacts are positioned at t tach
VLE E
@0& Z! t | 8 ’7e lﬁl I é/s %Iggst%ﬁ ?t()ggg dnLlQ&%%yydn? nlgfechg packaged
mﬁ@ndlmtme cwmltdnexstt | delscrlbadh otbher vethboeferemoat td dligures 1-6.  More

boa on- chi pplicatigns. In this | rent, .the
Feabrls Rl A0 whocmiun cedeiren ER L e it eference to
p@ﬁﬂemamt:arﬁw%daawm el df annyxkudpofdﬁfgbg Bnd$tdmo complex
second packaged conponent 610b al so having a
HySiame- M- témspst%s% S Metshea dpiesentpiévgl sajpple efhwiclyjaesystggo The
I \i
S 08 i OB ROCE o T p R 21GR, SRANE DR el o ot
nwmaﬁybbwdad, mwt/toneuiddeelcc@?maemcgorlsnﬁsystnm hral dztbmlcsmdeleofs 704.

se boa and 612b of each f.the rst and
?@&?ﬁ'&g %ﬁ?&&oélé LS FSBREIPE Y FF I %To"rb‘y ot components shown
mespae 7l VEleyresuR@igedykteMa700 ah Perfdriy Sy dfocwiig ezdrlety of computing,
sem conduct or conponent 610a, th base boar %a has
PIRCSSHRRISIORREE1SPBSIRG RIS, ARV QTLATIFT HICENSt KECotfingly iR gtem 700
daRbeCW R 1R, Q%m}ﬂﬁlﬂg andlzlﬂn2 oth@r #A€ frodéddor! Rr @M, @ desktop
contacts 116. Sinilar the base board 612b can have
epmyjutsr, lgptap compger, irlt?rg‘tt appliase dandbeld deviepmmuliepigpessor system,
| n

G0t i fARHAREEE Soflints BRcHAC SR DE ofEhG na/gr mini-

tdmpntegh Sulltrfbldalaméhbklaiedicasfosthesmystﬂnst ten ipcludegpbuattype computers,

seni,conduct or ¢ onen 0o
BT ST SR 2D 80 LoMBOTe AT S HLg = abgPafengpy The sysem
R0 ¢hh Tattieer e diredd, ligHiadri oter @4didtide sbisontserSérdmd QksokfiRd server

base board. _ _ o , ) _
subsystems, and/or any display device. In such systems, individual dies can include imager

arrays, such as CMOS imagers. Components of the system 700 may be housed in a single
unit or distributed over multiple, interconnected units (e.g., through a communications
network). The components of the system 700 can accordingly include local and/or remote

memory storage devices and any of a wide variety of computer-readable media.

[0038] From the foregoing, it will be appreciated that specific embodiments of the

invention have been described herein for purposes of illustration, but that various



[0037] Figure 7 illustrates a system 700 that includes

any one of the packaged sem conductor conponents

descri bed above with reference to Figures 1-6. Mire

specifically, any one of the sem conductor conponents

descri bed above with reference to Figures 1-6 can be

i ncorporated into any of a nyriad of |arger and/or

nore conplex systenms, and the system 700 is nerely a

representative sanple of such a system The system

700 can include a processor 701, a nmenory 702 (e.g.,

SRAM DRAM flash, or other nenory devices),

inBAHEAOME B b enalde SGthdid Aeviaftl HEm IhEISHGH MABcEPR DI Aid@kention.

conmponents 7Q4. The acka ed seni conduct or con%onents

Feiexpaplenppeifie glemants ﬁEa‘&‘f of the freapisfodiments ian bp gombined or

Sob@iitEd for eldifentsLRWitdr REDSHAERAT MAMitoRAlyDFhERHR 8dhYexPbermits,

a wide variety of conputing, processing, storage,

sw@r ng plura#ﬁgmﬁ gnay alse finstudg tphisg! of gingulirgerss, IRERESH N gigreover,
eceff i o ez&é%& Pﬁgfélge\gégr ng O?Alyley%l n% lt&ﬁ‘ exc sﬁf% %HI i other

wmsputrefer;enéeatptwlpst of)tvmjdirenqre litatne rthent thap@l ofé‘mﬁ'en such a hst means

‘B‘F ggi_gg Eag gnsgsg[é/fg% ﬁ%ﬂl mpt&x% B?t pmg(?téﬁ) el %ﬁ\t‘[&}@ l‘é 8 QC} AN c8mbmat10n

SethaOitdnsC RNt B, AdEdkIlYT thé -terfiO NGdip@iking'SW 18| Broughout the
hand- hel d devi ces for these systens can |nclude

folpying yhisslogw bR eprs i mcluw@&ﬁtalﬁp% theoispited dpaure(ebsuchythaf agy greater
ﬁﬂ?&?d& of Rﬁ@@@rﬁe fpﬁfr§ %ﬂc@l)r g&lcgﬁ(;n@i types 'o?tf@aﬂfr‘gs o€ E&mpohbfs is not
system can further be a carfera, |ight or other
praclindetli /éwcoshméso the inesntier is apidinsited sudeat asby Sirappended claims.
subsystens, and/or any display device. In such

systens, individual dies can include inmager arrays,
such as CMOS i nagers. Conponents of the system 700 may
be housed in a single wunit or distributed over

mul tiple, interconnected units (e.g., through a

communi cations network). The conponents of the system
700 can accordingly include | ocal and/or renote

menory storage devices and any of a wide variety of
conmput er -readabl e nedia. [0038] Fromthe foregoing, it
wi Il be appreciated that specific enbodi nents of the

i nventi on have been descri bed herein for purposes of
illustration, but that various -13- 0 nodifications
may be nmade without deviating fromthe spirit and
scope of the invention. For exanple, specific

el ements of any of the foregoing enbodi nents can be
conbi ned or substituted for elenents in other

enbodi nents. Additionally, where the context permts,



singular or plural ternms may al so include plural or
singul ar termnms, respectively. Mreover, unless the

word "or" is expressly limted to nmean only a single

item exclusive fromthe other itens in reference to a
list of two or nore itens, then the use of "or" in

such a list nmeans including (a) any single itemin

the list, (b) all of the itens in the list, or (c) any
conbination of the itens in the list. Additionally,

the term"conprising” is used throughout the

follow ng disclosure to nean including at |east the
recited feature(s) such that any greater nunber of

the same feature and/or adciAiMsal types of features

or conponents is not precluded. Accordingly, the
invention is not limted except as by the appended

gp . -14- 0 CLAIMS |1/We claim 1. An apparatus for

é E%Png sem conduct or devices, conprising: a first
board having a front side, a backside arrays of die
contagts, ap raﬁﬂa?atﬁ?sf fof {)efcﬁe{ ng@@ﬁl&%h&@t& 8&vieR@bMprising:
electrlcally coup %1 di e contacts, arrays of
second firss heaed |heémg érffﬁnh sifle a bagksidg, Hrays AF dieycoptpcts, arrays of first
i ndi vi dual pRRGUSRENRLIS @Iicthbzﬁlty D& BRhe BE Eéﬁfac%f arkd}® of second
die contacts, an array of thé first backsid

ter mi nal s, baskeidaiermigplp.apd gplursliy g@e@muﬁa)efé@g%reas that have an
term nal s; 2.,SSCAB dibQAlE1s héhvhrﬁg oF tflé fisst b&dkei@e terminals, and an
| aminated to the front side of fhe first board, a

second S|d@"ﬁﬁﬁ@ﬁﬁﬁ§§dﬁﬁﬁﬁﬂﬁW”ﬁﬁ@&second board al i gned
with individual package areas that define die

cavi t # seronheprd hpvigg a difst fsidg amiaaiert tacthe frant sidpeof thefishhoard, a

si de el ect E)éc&?cl IsMe C Qllngéjthﬁ’ Bhﬁ'\e %%gr%g%abéghgﬂe?ﬁgth individual

term nal s I nt €r connects xten rou
first boar ;iaczkag}b drbes thgolefioe bmadaﬂtlesaaﬂi whz@rse]f rfronheontacts at the

first board fu ther co ises first. inter n

Ll eotrioal ferobh oBE! sIERLY et o ttag, PR (TR erminals by
corres pondimccfnhécﬁs exith@ ghm@ugmmenﬁrgtaio@rd afd the WbRh& bdhrd; and
the interconnects exten t hrough the first board

and 1 Whersia e URoaKURbes comaliserst RiespeRsAtieisciicalh, corpfisg the
appar at us gf &h@bt@v&lithm%ﬁioﬂdlﬁg Birst bAkEid@RImAREO R wherein the

boar ds have
mterconnects extending through the first board and the second board are

second interconnects.

2. The apparatus of claim 1 wherein the first and second boards have a

polymeric core.

3. The apparatus of claim 1 wherein the interconnects extending through the

first and second boards are continuous through package interconnects.

4. The apparatus of claim 1 wherein the first board comprises a first printed

circuit board and the second board comprises a second printed circuit board.
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polymeric core. 3. The apparatus of claiml| wherein
the interconnects extending through the first and
second boards are continuous through package

i nterconnects. 4. The apparatus of claim1 wherein the
first board conprises a first printed circuit board
and the second board conprises a second printed
circuit board. -15- 0 5. The apparatus of claim!]l
wherei n the individual package areas and the die
cavities are arranged in a strip, and wherein

i ndividual die cavities are separat

ttin .
| anes’- on t1he apparatps o%clalmh]ewgigﬁgrﬂ'gt if v@flzlcﬂag«f r%as and the die

c%ﬁésedr@aﬁ gedjinea GOP1taAE WhemAndbididl el davifibs &b GQ)anedtbeuttmg
Tirst boar he apparatus of claim| wherein the

lanes gn thestEiPd furt her conprises a plurality of slots

such that a slot is |ocated at individual package

areas, and wherein the die contacts are arranged in
arrays at THeeppagond ddidd vdferdhie fliecantadivare gt thelfrartsige of the
émﬂ£gg slots. 8. An apparatus for packaging

de€m’conduct or devi ces, conprising: a base panel having

a front side and a backside, wherein the base pane

terial;. .
aTrbt sithe SPeRe eaT RevFromind (S R Rl gl kes o

I of flotS 8GddNHat asdldtes loanel @ inplividual patcya@farﬁp,emd N\@srein the die
t hat define die cav e
C@Bﬁﬁ? pre @granged in W§ atctix (gigh glfa o{" tgF %g‘tegoa6$ Aéacggtg% 3 slo% S
at the base panel; arrays of flrst back5|de term nals
at the backside of the base panel ; first interconnects
el ect¥i cal Myapromdlsifagpagknsingisemigeiditet devices: CHBPTSTSS ¢

backs] glge pinel ﬁgvﬁ%l StrorR51d@%R1 PbackdiRMvh&ORtRCEaSe @dnelt doghprises a
second side of the riser panel; arrays of second

backsi de trelymavisimaterialit he backsi de of the base pane
and sgeQp gadh Pﬁa%flfg%& AN RO bk RS tﬂehﬁseﬁﬁﬁﬁ a second

panel and the riser panel, wherein
side, and a plurallty of openings that define die cavities, wherein the riser

panel comprises a polymeric material;

arrays of die contacts at the base panel;

arrays of first backside terminals at the backside of the base panel;

first interconnects electrically coupling the die contacts to the first backside
terminals;

arrays of front contacts at the second side of the riser panel;

arrays of second backside terminals at the backside of the base panel; and

second interconnects extending through the base panel and the riser panel, wherein
the second interconnects electrically couple the front contacts to the second

backside terminals.
9. The apparatus of claim 8 wherein the base panel comprises a first printed
circuit board, the riser panel comprises a second printed circuit board, and the openings

comprise punched holes in the second printed circuit board.
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the second interconnects electrically couple the front
contacts to the second backside termnals. 9. The
apparatus of claim8 wherein the base panel conprises

a first printed circuit board, the riser pane

conprises a second printed circuit board, and the

openi ngs conprise punched holes in the second printed
circuit board. -16- 0 10. The apparatus of claim?9
wherei n the base panel conprises a first printed

circuit board, the riser panel further conprises a
second printed circuit,boarg ha%hg an dhesi ve inted
att adfed t'deRRA#PT ek claimy Whergig gasaipﬁn AAMPEh AgY printe
SONPhbSE th! RSN GfAnd1 ThiREer i cBmbhRs aSREME Chripted Niredit Gbdrd tiating an

board and t he adhesi ve. ig.,T e appar at us .of clabq?P i th
SN ED OGBS A HATTSn BB BE SOORTRIGERS Poles in the
stHh @ Ykt L@ ABBarl BRI adIRsieXt endi ng from the second

side of the riser panel to the backside of the base

panel . 12. The apparatus of claim8 wherein the base

panel;;and ’lt}{‘g ect&#drgtﬁg ofR@nglo WiRfdin@e Second t@nﬂnﬁ@é’dnﬂ]ﬂis@conﬁnuous

plurality o e cavities separated by cutting |anes.
thiSughipapkagk tegmihalsemicoding remahe sseandsisie st thegiserpranditp g backside

g a first polyneric substrate with a front
(gﬁggmgﬂ%hg'backside, die contacts, a first array of

first backside termnals at the backside, a second

arr ay, of cond backside term.nals at t i
and f¥r st taBPacf%tH%‘g%ilaém 8e"|$3hee<56t1 ?‘8 §?S|e a%ez %b‘ftﬁ%g&{ ﬁgneélfleg] nea
st Hatink @ pWirdlity bihdie Edvities sdpaiedibgleutting lanesal s; a ri ser

havi ng a second pol yneric substrate with a first side
and a second side, an opening, and front contacts at

the sgcondy ?Scﬁtﬁged%ﬁfcﬁﬁdhdoh&)rﬁﬂoh&ﬁ, ®ingfsihg attached
to the front side of the first poL%neric [ bstJate aqp .
t he cpbaseAgvinger firse olymgri sybstrate Yithsg Ligptgside and a backside, die

i nt er conneghdictshd GHe Brriy6r firkt’ bkl YABAAIE atSHO Akt a second
and the second polyneric substrate electrica

. . | .
coupl i ng t#ayfof Gerond Sagkaide serpiats i F‘“@sﬁ?@ﬁﬁﬁen@‘dsfjé%b‘ﬁ@mo““em
backsi de t gAY SoupBiigithe die contacts with the first backside terminals;

a riser having a second polymeric substrate with a first side and a second side, an
opening, and front contacts at the second side, wherein the first side is
attached to the front side of the first polymeric substrate and the opening
defines a die cavity;

second interconnects through the first polymeric substrate and the second polymeric
substrate electrically coupling the front contacts to corresponding second
backside terminals; and

a die in the die cavity, wherein the die has an integrated circuit electrically coupled

to the die contacts.

14. The packaged component of claim 13, further comprising a second

packaged semiconductor component stacked on the second side of the riser, wherein the
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a dieinthe die cavity, wherein the die has an
integrated circuit electrically coupled to the die
contacts. 14. The packaged conponent of claim 13,
further conprising a second packaged sem conduct or
conmponent stacked on the second side of the riser,
wherein the -17- 0 second packaged seni conduct or
conmponent has el ectrical connectors attached to the
front contacts. 15. The packaged conponent of claim
13 wherein die contacts are at the front side of the

b dt die.h bond- ' - '
558 50050 058 RGPS RS SRAFS By e o

ohmctei n the die contacts are at the front side of the
base and the die has bond-pads flip-chip attached to
the die contacts. 17. The packaged conponent of claim

13 whgr ei nTiRckase cdmifchBrlof CRIPNE SAseid diStdtacane tthe front
die contacts are at the backsige o$ t he base, and

sttt dherbasernind dhecdions bepstpds 2irgd-dendes 19415 40890t and

W re-bonded to the die contact by w re-bonds extending
through the slot. 18. The packaged conponent of claim

13, flf t heFhecpaekagied corgpanepr oft daimi Mewhergin dicj de comiagihe at the

ﬁén? 518931} the/bass 2T the die has bond-pads flip-chip attached to the die contacts.

17. The packaged component of claim 13 wherein the base further comprises a
slot and the die contacts are at the backside of the base, and wherein the die has bond-pads

facing the slot and wire-bonded to the die contact by wire-bonds extending through the slot.

18. The packaged component of claim 13, further comprising a protective

material in the die cavity.
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