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. Mre specifically, the invention provides
apparatus for packagi ng sem conductor devi ces,
packaged sem conduct or conponents, nethods of

manuf acturi ng apparatus for packagi ng sem conduct or
devi ces, and net hods of manufacturing sem conduct or
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contacts through which supply voltage, electrica
signals, and other input/output paraneters are
transmtted to/fromthe integrated circuits. The
bond- pads are usually very snmall, and they are
typically arranged in dense arrays having fine pitches

THSINREQ, PAndppads. The dies are quite delicate and
need to be protected fromthe environnent and for
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roducts. [0003] Ceram c packages are one type of
CO%Q 'ng for sem conductor dies. Ceranic packages
typi cally have individual ceramic units that have a

BAGRGROUNIDE

[0002] Semiconductor devices are typically manufactured on semiconductor
wafers or other types of work pieces using sophisticated equipment and processes that
enable reliable, high-quality manufacturing. The individual dies (e.g., devices)
generally include integrated circuits and a plurality of bond-pads coupled to the
integrated circuits. The bond-pads provide an array of external contacts through which
supply voltage, electrical signals, and other input/output parameters are transmitted
to/from the integrated circuits. The bond-pads are usually very small, and they are
typically arranged in dense arrays having fine 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.
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contacts within the cavity, and external termnals

electrically coupled to the die contacts. The

external termnals are generally on the exterior

sidewal | or backside of the ceramic unit. Adieis

positioned in the cavity, and the bond-pads on the

dies are electrically coupled to the die contacts

within the cavity. An encapsulant is then deposited

into the cavity to cover the die. [0004] Ceramc

packages are useful in many applications, but they
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. lam nat ed packages cannot be used in stacke
includes an upper board without circuitry laminated to the printed circuit board. The

upper board has openings that define cavities over the printed circuit board, but the
upper board does not include any circuitry or vias. A die is mounted to the printed
circuit board within the cavity formed by the opening in the upper board, and the bond-
pads on the die are connected to the die contacts on the printed circuit board. The

cavity is then filled with a polymer or other 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
D-



assenbl i es because these packages do not provide an
el ectrical connection that routes 2 power and signals
to/fromthe upper package(s). Therefore, it would be
desirable to develop a cavity-type package using
| am nated circuit board material for manufacturing
hi gh-density stacks with fully tested packages. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0007] Figure 1 is a
cross-sectional viewillustrating a packaged
sem conductor conponent in accordance with an
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packaged sem conductor conponents in accordance with
BRIEFIMBIAR PERONODE fIhE DRASMINGR. [ 0010] Figures 3A and

3B are flow charts illustrating nethods in accordance
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sem con uctor conponents in accordance w th anot her
embrBEeRnfehthedtventieni nvention. [0013] Figure 6 is a
scherratl c cross-sectional viewillustrating a stacked
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[0011] Figure 4 is a schematic, cross-sectional view illustrating a stacked
assembly of packaged semiconductor components in accordance 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
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[0015] Specific details of several enbodinents of the
di scl osure are described belowwth reference to
packaged sem conductor conponents, apparatus for
packagi ng -3 sem conductor devices, nethods of
packagi ng sem conduct or devi ces, and net hods of

manuf acturi ng apparatus for packagi ng sem conduct or
devi ces. The devices are manufactured on

sem conductor wafers that can include substrates upon
whi ch and/or in which mcroel ectronic devices,
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substrate 112, a riser 120 having a second substrate
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polymeric materials, or other suitable non-ceramic dielectric materials. For example,

the first substrate 112 and the second substrate 122 can be composed of laminated
circuit board materials. Several embodiments of the packaged semiconductor
component 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.



conmponent 100 provide a cost-effective cavity-type

package conposed of a polyneric material that is

suitable for stacking. In specific enbodi nents, for

exanpl e, a stacked assenbly can have identical or

ot her types of packaged sem conductor conponents 100

attached to the top of the riser 120 to provide

hi gh-density stacks of fully tested packaged devices.

4 [0017] In the illustrated enbodi nent of the base

110, the first substrate 112 has a front side 114 and
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In"the specific enbodi nent of the riser 120 shown in
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further include a plurality of front contacts 128 at
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contacting s ol
balls or other types of electncal connectors on a packaged component that is stacked on

top of the packaged semiconductor component 100.

[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
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ball's or other types of electrical connectors on a
packaged conponent that is stacked on top of the
packaged sem conductor conponent 100. [0019] The
packaged sem conductor conponent 100 can further
include a plurality of second interconnects 140 that
extend through the base 110 and the riser 120. For
exanpl e, the packaged sem conductor conponent 100 can
have a through package via 141 that extends through
the thickness of the first substrate 112 and the
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132. The_ protective material 150 can be deposited
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[0021¢ secBipdressiXie2GABusntd hgesas at pecific hdotinvet bRk &idtiald for
t interfere. wth any packa

N R LR PitRaye dlussiales 6 ofigs ok dhe mElha st which
a fHOMRRENE0 Y09, base panel) has a dielectric core 212, a front side 213, a first
conductive layer 214 at the front side 213, a backside 215, and a second conductive
layer 216 at the backside 215. The dielectric core 212 can be a polymer, non-polymeric
organic material, or another 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 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.



[0021] Figures 2A-2G illustrate stages of a specific
enbodi nent of a nethod for packagi ng sem conduct or
devices. Figure 2A illustrates a stage of the nethod

at which a first board 210 (e.g., base panel) has a
dielectric core 212, a front side 213, a first

conductive layer 214 at the front side 213, a backside
215, and a second conductive |ayer 216 at the

backsi de 215. The dielectric core 212 can be a

pol ymer, non-polynmeric organic material, or another
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be if6th@dGA LR nb%a@eeﬁanb OfeniisMY. % dRk@tvedn M€t below,
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first openi ngs 18. Figure 2D iflustrates another
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secgbll SR 237 oEh 8o ot AR EBHR £ P A BBl The
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ustrates a s bsequent St a
patterseloamnductive 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 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-
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board 250 is attached to the first board 210. The

second board 250 can include a second substrate 252,

a first side 254, a second side 256, and an openi ng

258. The opening 258 can be forned in a previous

process by punching |arger holes through the second

board 250. The opening 258 is aligned with the

die-attach site over the solder mask 230 to forma

cavity 260 in which a die (not shown in Figure 2E) can

be positioned. The second board 250 can accordingly
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andl Reddhd ARBA 1MEMd Db Wat havEaligindnt BUle8 tRibugh ReniéH agig with
Side 254 of the second board 250 is attached to the

alighrgent rdpsyis cppmectgd. ¢ fBe firthoapsh Al Qyand thepsgeonsebesuh @80 iee then
A t
ST SOHER 5aBOURRE Hiong d8e SR DhR TR RchiZe 2Pl secures the
firgiagd spa@ddfoardse 10i andt250dagether (Thel adhesivey 2 Appdni Iaveiadlow, flow
1S Iudes lL.uradity of ckage
chfedioritle prR FALL % nol iod 158 i Bty o Qe ERRG 217
theseandlel2daod theXabt hoaed 2Hes a plurality of openings
258. As such, the second board 250 is positioned over

[002593 fi (eriguifwale 11&ﬂsﬁa€e§g£1 Ib'digbn td’f?a@p@ﬁérﬂaméd 25fparh® 200 for
ed with corresponding die- 7 attach sjites

Pagéaggw Sﬁ’@““t"ﬁ&“‘iﬁ%‘?ﬁ"ﬁ& abanpUhGr SRS HbWHICB-oReRIAEH2 &) (e, through

pati@¥e RRisPhdvkivebh fornGRWSEh HRERRPEMNIS0 g&?th‘é" sle!:orfa%f‘d 250.

the second board to have significantly different
Thé@n@maget 38rmaasbgatidlied ihnopglp thet firstsandlsgepndHwardsi 20 and258. The
t C
opGhes 250 JHGE SRRAD 72, 1A chlehS or B8 AEGRSE sHARGRS 212 e
adlpdsgyevd 70h anélthegmmm spibsmitel 5% ofﬂhecopeningsThEO ﬁnera&tlezbsopmdlally
d b 50 e then
e g

paék-é@e seettbesectshe THd E&on@natefRafiEh Dparces b%lierﬁ&ﬂ bg¥ating a
oget he The adhesive 270 can have a | ow f

a8 455 £9RPeE Lfehthensifewallsgd Lk of dhe pprSn%Ot hEhe second
1nt§1@8ﬁﬂe¥tszﬁiq A SO ou QQhE rc@&ﬁx%h%f?ra&ts 262 rhg fd QbndLidE 256
of the first oar 210. [002 ure
of thelswmrié)pé@ 290goithd warep R 1on thedenkiidal Idpahafissbeod 210.
for
[0026] Figure 2G illustrates the apparatus 200 with a packaged die at a

subsequent stage of the method. The apparatus 200 has a first solder mask 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 backside 215 of the first board 210,
-8-



packagi ng sem conductor devices at another stage in
whi ch openings 270 (e.g., through package vias) have
been formed through the first board 210 and the second
board 250. The openings 270 can be drilled through
the first and second boards 210 and 250. The openi ngs
270 have sidewal | s 272 that extend through the first
substrate 212, the adhesive 270, and the second
substrate 252. The openings 270 are at |east partially
filled with a conductive material to form second

sedoRl HaCRARE fefl1§n>i1?aYS4 62 aOthe %JH(QHQEIS %"i“{ﬁéaﬁ?si ‘})Z?aréla% 10b émd front

i nterconnects). The second I nterconnects
coftaetar@84 bl thel sacondgside 2 FnoLthe abgond bohrdads opipeplatitpprohess can

[ I 7 t openj,ngs .270..,.T sSeco .
alsh, BEYC Sortdds 30 WM R PRIRARGR Wil s RETG09. The hackside
tertri@desn@h2 cahtatiieas @ dnthedli epl 25 a afcktiNeygavontd@nthces,
an%50 to, t.he tngggs 219 on the backsjde 215 of the first

JasnaPlsting @ a0 JeYcrRIguMo Jbs miokek ks 2371 e diprid sesond

bad@flieWMethindlsP2oK 398D I Barfibe Aurrad PR B U ensibALCTIDEE gﬁnning
net hod. The apparatus 200 has a first sol der mask 281

cogfiiguraftons ferdmiignsergartlasel gackitg second board 250. The
first solder mask 281 can fill the open space within
[0027¢ opeAiftleyforaite (hEiagparetug RP), adid¢ 18Ads fousted $okwerolder mask

i 5 v r.t.iQpns ;of the
230506 i RE 1 SRR B8Bic, FTuE ERhadRil b3R8 o scliBis 29p, In the
enfoodimet illbstrated Al FiunralGy ehe bbadkpsdnt 31 tahe copeoicdg® the die
70 be fille avia fill erial  before
co Ztaﬁﬁ f??ﬁdwt Wérefqoflgi qﬁ%ﬂ d‘&lfefrﬁgg 1410 i C%ﬁlizt sprpeciggdo the
apdr&Qs DO the 6869IG02h Bt 1ARPArtAAF fAfed bt BapkstedRe 2daterial
of the first board 210. The Second sol der mask 283 has

15Q perespgledabeve withieterensa ikBigde I er ni nal s can be
formed. The gﬁparatus'zoo can then be plated to form
[0028} st bHEiekres 3ld is ertep Wigvsilpstratine thh @pprratius i28@ withsa plurality of

lf St a d Sj ram

padk el I RET RErde 1o TS 0CHRCSICRUGHES L By o 210
(shoomtin Figre2@) and theeemad boardiSGeaz 56 caffigunel inwcostdp having an

board .250. . Th latin oces al so f di e .
arrgO Rt gFRish ool e GRERREETHE! The Sipbiion Yot bl wong tines
S-26Q. sehhtatbaadizidial packdpet absngondnts N GofORLELC toshegan Aeseveral
Irl&or,rred b¥ platl g. a nickel layer 297 onto the traces ‘
embAgimenisn ths) adivinyahperdpged sepisonsyeiop fempeTeatsapibs) tested while
thd atk9700 T 4 ichRfigRn¢d sﬁ'%cﬂé}gre Qﬁ&%kﬁea RE S 0 avoid

291 and 292 can be arranged in conventional JEDEC
haps{lingiipgjvidual 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 cavity-type units to/from handling trays. This significantly reduces

the time and manufacturing costs associated with cavity-type packaging. Many
-9-



configurations for bottom or outboard stacking. 100271
After formng the apparatus 200, a die 130 is nounted
to the solder mask 230, and bond-pads 131 on the die
130 are connected to the die contacts 296. In the
enbodi nent illustrated in Figure 2G the bond-pads 131
are connected to the die contacts 296 by w re-bonds
132. After the die 130 is electrically connected to
the apparatus 200, the cavity 260 can be at | east
partially filled with the protective material 150 as

en%ﬁﬁﬁénl?@ df Qf?@‘éﬁ:t)é%tﬁ@ 206 frﬁé}e A6 B r&ét%[f inex érﬂg%s&ecause the

igure 2H is a view i |ITustrating t aratus 20
paokagﬁ can pe grade o mlympra@ mgeemlmreghemmtabheﬁ@r-mrmglq d;electnc

m{ élﬂﬂgv\ﬁ ﬁ/llagnlgpe?ré% %%8{9 [l%ez{pﬁg}ag.gsc%dr(])r dotgg %Qage(? semlﬁonductor

compohéng U008 ccah niccordingty providavd agst-effectivier ayitptypenshickagdualitable

ckage areas 299 (Figure 2H). The apparatus 200 is
mﬁ%‘ﬁﬁgbng lines S-S to separate individual packaged

[O&ﬁ) one ts fromeach other. In several enbodj nent s,

i nd Wedf%llal € ud 9L nithenaRRAFALHS C%Qﬁ) offttht thec dipckaged

seRoh@8dt@dcoibdiRnt 106 cBPRRAEMS AOOEE ScohficP c&rﬁ’@hhﬁf&ﬁy Sn the
strip before cutting the apparatus 200 to avoid

boHard Prekgee rigr vedingl aphokeslieg ther lrtde‘ﬂdﬂa,i gpackagedn semiconductor

Y i: - a
oA Bi T RRULTE g, PR Sy s it msins o
sewai] antrodimnérgs of the mpparatns 200 amﬂtltehmnkatg&é semd:bnduzi:ttﬁlcomponent
10@3 (% onents are loaded into a tray for -
% %ﬂ"a(i YREEONPEIRITASES: onl'y known- good- packages
bef ore they ar e

10§fer i 6o rEBITES € 1 Perbous dZO%Cgé‘?gf]“a‘R}ﬁn‘iPSt effective

tesBiRB Qdithee pAckadd $dRfcARlALYSpSRAtIB R b PAELERBIS Yan be
| ess. ._expensive to inplenent conpared to ceramc

tesgesh While theppppratie2984s 1rp sisip, fosmplh U¥lare wc@fsalbd ithassteiprean be
an}ﬁﬁgéaofﬁnﬂl@ ba t&nt&ea ?egpﬁ'ﬁ kY %V%lg%alv s r 119([1%{1a1t @ackages
m nat e 't he need rans cavit
to/inairt the test ﬁaﬁmmdll,l thgpa%age;l deVides 0&1 ]Qﬁ'ﬂleﬂﬂdi anotd g/fﬁcwntly
reduces the time and manufacturing costs associ at ed
[0832] h caViguye Bypes patlkeg blnugt o[f?tamy embBdiemdnodifnenhethad 300 for

B30 e Bl e b s PSR 0
indledecdtiaghifg @rfirsitshd ofSitiden bb£d O B fivat bt 6f db&e®ohfd ®lock 310).
The riser board is attached to the base board so that individual openings in the riser
board form die cavities aligned with corresponding 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 form through package interconnects that electrically couple
front side contacts at a second side of the riser board to corresponding second backside

t_erminals at the backside of the base board.
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materi als. Many enbodi nents of the apparatus 200 and

t he packaged sem conductor conponent 100 can
accordingly provide a cost-effective cavity-type
package suitable for stacking. [00301 Severa

enbodi nents of the apparatus 200 and the packaged

sem conduct or conponent 100 can al so have JEDEC
contact configurations on the bottom package for
testing and stacking the individual packaged

sem conduct or conponent 100 using existing equi pment.

U LS .
[06(?2%5 URORS 318 W@ﬂ%@%ﬂaﬁ%l@ﬁa‘hﬁ%%g%gabtgglmeﬁ?ggé ﬁéset od 340 for

odi nents of the apparatus 20 he pa
maggfactioing semigondesipiosanponen80 omenmmhodirsenty thegnethod 340 can

. ' duct ices. {. . [ t f
D AT LA AR 0PSSO g
350f Tineapackaged eamprice aditst mard hapane fitoat sidealisekiide arrays

k d di tested while the apparat 200 )
of S | cRRGcts; 'F?f%yS? o rﬁr?t bﬂfgﬂss@eesﬁgeinp Sceleeyic Bhsowted fo cthg die

com@cts, 2drfA8 I hebdhd PRKPAE tt&iMinds, #d E%‘lurﬁl'it?yoﬂiﬁdﬁ/‘i/dﬂaij package
havi ng to transfer individual packages o/ fromthe

aregp s T he indygdugdpackpen arqap can hevagedraiedd the diccenntdses, an array of
el 0 - ;

AL IAE bl o) 2o, prk IR Y pass bt

appraatus et fartheyinghuida pprecaitdisodrd haviag kdgstngdesenmicsed tectherfront

. devices.  The.nmethod,300 can. inglu attachj drst .
sid DY s, BiFacF S00 38, S inds It iR A8l win
indjviliodl lpaddd@p aread,@d aia®s obREdtdtohBicBtat BehecbrdGidd)erteasgRnings

board so that j ngi Vi dual 0 ?{éi ngs in the riser _board
forfrp iy ayibes QYA e sk bPRHe BEHTS pagss A g rically coupled to |

thel Seebnd BHERLAD BLHABE B 8RS packireNRREonPQA EtentiiSy BAGE: the

board can have die contacts, first backside termnals
firgitboard, aiedk Shedeecond bpprd. babe niasadd 34Gisen Sethon dndiadk ppeidoning
' at -1 i f € d | &
soh SR B i, 16 QORS r 5e o oaS OB by o s o
cotpespkisdilg diearontantslof theTfust bexdrt gl o30870)c dhe fmathdieean also include

el LBt b R S5 s e
the(dakiviek. 3RO pppafeial withiiad fisst addgechmt Belds3d tB&bd elittth @éparate
inc i g S B BPBESRBTOm P otbnduct | ve
materi al. can form through package interconnects that

[008fEct r i Eighieyt bsot pross-seqtigna! Wewdhat srbereatisaldy ilbpstates cptacked
ass%fggsfs %g% URidd 9CfirdPQHcRaded ERRPSRALIBO N UnTCE Nfond 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 backside terminals 117. The first packaged component 100a
can also include additional first connectors 404 coupled to the second backside

terminals 118. The connectors 404, however, are optional and may not be included in

many embodiments. The second packaged component 100b can include a plurality of
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termnals at the backside of the base board. -10

[0033] Figure 3Bis a flowchart illustrating an

enbodi mrent of a nethod 340 for nmanufacturing

sem conduct or conponents. In one enbodi nent, the

met hod 340 can include providing an apparatus in

which a plurality of dies are to be packaged (bl ock

350). The apparatus can conprise a first board having

a front side, a backside, arrays of die contacts,

arrays of first backside termnals electrically
seBH R RS E(ﬂf sg{;}?as %gér%il?,' atfaF}Se%ytﬁ t?é s gﬁc‘l) Bgcksfde terminals

ackside term’nal's, and a plurality of 1 ndividua
11paokiagkackside af theTHeeoridngtickaghdalonpackad®Obr &hs seamdhvaumectors

n.arra f the die cont an arr of he first
40§ 3 lisFebr eprias SomEtrnh (00 i oleoflad du i confadls 128 of
thdbBsk padtagddesdrponkst 100 AQRBa&AIIUS it thpd bhefotddfigt Wekerial

a second goar havi ng a first side lamnated to the
mayhgripsertes getween thectinsf gk segeng prckaged coBmpgngity d00a and 100b. In

opQREMN, NES ddiRHARAE e RREOR HROGEG A dsgegﬁlq?lvﬁddq can proceed as

i ndi vi dual package areas, and arrays of front contacts

shewn bnerrewe dnb. SAdiktionily, deenutingsfromahenseiondcawipones 100b to
t fir I nd. the front.contacts,are
oSt et b oot oq SNtk B E AREF 20T er i na s
t hr oggh ckage i nterconnects extendi ng.t ugh th

0% ¢ DS SR B ARG b SiePbt 20 7 gy Mance
withu ahdtRer bﬂ(nng)diﬁfnp ggﬂ) tﬂipﬂléi@g lap;ﬂ'@ﬁﬂi@rﬁln Id UKHeO Etaldiﬁs asisﬁmblye 500
. cavitigs ock, 3 , and_electrica coupling the
indids o Bt peskrech ermaponstipe0E aé_ﬁgortsify pickassd FARPEIGR &1 0.
Thé birec Kn@gwondTﬁb%kﬁa%Uh%iG@rmu@io? Qohipohéifle 5198Peal 5130%83:@1 be

_protective material into the die cavities (block
sinifgr gothe pagkaged pasicopdusion compenanss/ Q0 describrdabapp alaw e, the

; eafl C e .t og: .
St e o) 8A0RPCATBRRGE 30, UNeRBRLC Uk
corineotiorsaosicat dfewire-pORB4 | AfFsuphy thedlié somaats bEsasqobsitionad at the

B RSN bR s otes e stecked T
O M R R

stilp aakage @mbodRne TS bd&danadhlp bBPkcatidhs. DanSihis bAbodiment, the
identical to the packaged sem conductor conponent 100

stagieedcassirally f98viechiflesha dstaraskasd conmogented 1Pa tamisget bpard-on-
chi'IE: Jéﬁggg K g%@%@ ?Egia%ecf ;Eth'i)SE&ft ¢19b! 4158 hSPMBON 8BkI-drchip
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-pads 131 to the die
contacts 116. Similarly, the base board 612b can have a slot 614b. The first
interconnects from the die contacts 116 can accordingly be traces that extend along the
backside of the base board 612a instead of through the base board as shown in the
packaged semiconductor component 100 of Figure 1. The board-on-chip packaged
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packaged conponent 100a can have a plurality of first
connectors 402, such as solder balls, coupled to the
first backside termnals 117. The first packaged
conponent 100a can al so include additional first
connectors 404 coupled to the second backsi de
termnals 118. The connectors 404, however, are
optional and may not be included in rmany enbodi nments.
The second packaged conmponent 100b can include a

plurality of -1 second connectors 406, such as
| b
o B R DO g

bogdnponent 100b. The second connectors 406 of the
second packaged conponent 100b are connected to the
[0G37pnt cC Ergum: 7 slli2Bitesfa sysxen 700 Sthatpﬁdhé@eﬁlycmmmhml tpackaged
r ot ect

An f
segpRieh ¢ u?%@?%’é his AP EBE BReNR B, P Bifresekna More
spdtafidadl g S£hyCAHEMBE bEmicORRIcRR CoHPBRentd BescABKT Mok @ ‘Wlthtrgﬁrence

di e-to- gackage routing in the stacked assenbl 00 can
to Beyessddd s8n be sprpoptehitonsy afi o mynadiof lasgerang/or pwée complex

sysrtéiH 'aﬂg élflé QB ©08 ?é:lgiglqﬂf' QUBROR A a0 Qgﬁ%l\%ﬁf %@&a% F}és\?ém The

Onent 1 a Ccan occur as
Sy&@@ 70[) @%BmhﬁegitpreCQ'SS@dﬁ)énamwwry §02 [d.gisBRAMSDRAM, flash, or

ked ASSs c ordan ot
ot AR Ry oG AR i o, SGh A nd otter
commpsmety J045 0f.he packhged @smicohtticbr @ﬁh@ﬂﬁ&gﬁd n&8HRANE0dedDRCay of
and a seco pacﬁg ged co onent .  510b The first and
thes%%’&l?ﬂ!i‘%'é qyadndad W&Jnd[y £ 655U e <0G samperfprmsampof

iaRabiety D Mtdidbutin@, (R6chankagRehsenrgnsdush d/or_ oth
chon‘p?ongnts 10 udélgcrq}bced above. %%bwever théegmgdl %% 01r38 .

fungfiens. | Apcasdinglydithessysteat 78 earclom veigonti limitatior adtcmputer and/or
otHef %%g%&g§bf£fgg Lé)‘%nﬁ)?% Py ggﬁgﬂggg Ecioigg)p&:r,l %Iogyagorg}f)uter Internet

apndampet ihonételdtdetive, mditeprat¢saatsystetrg ptazedsor-baveéd e grogyammable
t he di 00361 Figure 6 schemati cal | i L. rate

colMicf st Ries SRR RIRBIeE, SafSortit ool | Sl BikEhetd

dedodsodirmtite kodtedaoasad- mﬂhlﬁbiphhﬁﬂ?;bd CafnbafREs, Weardbld Tomputers,
600 includes a first

odi rent, .the stacked assenb
cel @kcgga%blﬁeowh?aﬁ% merse@@iaf? 154} |aﬁ§35tant6»o"é? -d 1B sysem f0p&an dther
be ANGnRrs 8RN dr Bﬁ‘fék aRAicnoERQRe mwé%aﬁ%gi&atgﬁgéro& s%bsystems

board- on-chip design. More speC|f|c e dies
and{ppanyndigplay dedenphy sghspstethg indizilualBdies can include i 1mager 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
modifications may be made without deviating from the spirit and scope of the
invention. For example, specific elements of any of the foregoing embodiments can be
combined or substituted for elements in other embodiments. Additionally, where the
context permits, singular or plural terms may also include plural or singular terms,
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illustrated in Figure 1 such that the bond-pads 131 on

the dies are wire-bonded to the die contacts 116 on

t he backsi de of base boards 612a and 612b of each of

the first and second packaged conponents 610a and

610b, respectively. Referring to the first packaged

sem conduct or conponent 610a, the base board 612a has

an opening 614a or slot through which the wire-bonds

132 extend fromthe bond-pads 131 to the die contacts

116. Simlarly, the base board 612b can have a sl ot

T { tt :

res DRl kbl wb S L SPRTGE B REFU) Mo SRR BEYS single
itetnadeBiste fofm thwe)tbasenisoalrcfeﬁmatq anBiteddwobr triorcomghs tthan the

base board,as..shown i.n acka sem.c
us 8P ForP IR St 13 R Perbidfe RERS SRR BRPURTRS B D guipf the
itemd 2n ﬁwﬂmrk&r(bﬁaﬂjﬁ}brr&ﬁmfodldfghe/ itehs M Matlst. th@dmonally, the term
metal lization of theééégﬂt side of the base board

"cqreRyTIS S Yerddhrougheyy lowing diselpss teomeamineluding)af drsst the
rec@t@& O6rel sh&? ﬂfé@%ﬁﬁ%%iter%ﬁﬁﬂ&? R e O & RARPOGR/Sr add1t10na1
descri bed above with reference to Figures 1-6. Mor
typep exd thatres | of, commppnenie ivhot rsckided. chendudingy, dmmpwéwnsls not
ence to Figures 1-6 can be
hnﬂ%@%%%%) %928%%?§&£QdCﬁLS% nmyriad 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 menory 702 (e.g.,
SRAM DRAM flash, or other nenory devices),
i nput/out put devices 703, and/or subsystens and ot her
conmponents 704. The packaged sem conductor conponents
may be included in any of the conponents shown in
Figure 7. The resulting system 700 can perform any of
a wde variety of conputing, processing, storage,
sensing, inmaging, and/or other functions.
Accordingly, the system 700 can be, w thout
l[imtation, a conputer and/or other data processor,
for exanple, a desktop computer, |aptop conputer
Internet appliance, hand-held device, multi-processor
system processor-based or programmable consuner
el ectronic, network conputer, and/or mni-conputer.
Sui t abl e hand-hel d devices for these systens can
i ncl ude pal mtype conputers, wearabl e conputers,
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cellular or nobile phones, personal digital

assi stants, etc. The system 700 can further be a

camera, light or other radiation sensor, server and

associ ated server subsystens, and/or any display

device. In such systens, individual dies can include

i mger arrays, such as CMOS i magers. Conponents of

the system 700 nmay be housed in a single unit or

di stributed over nmultiple, interconnected units (e.qg.,

t hrough a communi cati ons network). The conponents of

the system 700 can accordingly include |ocal and/or

renote nenory storage deviccgssgnd any of a wde

vari ety of conputer-readable nmedia. [0038] Fromthe

foregoing, it will be appreciated that specific

enbodi nents of the invention have been descri bed
I/Weekim: for purposes of illustration, but that various

nodi fi cati ons may be nade w t hout deviating fromthe

spirit and scope of the invention. For exanple,

speci fi ¢. el eAmrpparafus dtrypaokadiesdndic@giaciog detbsdeomising:

can be i ned or suhstijtyte r..el enments_in other
enbodi né%’?gtbb %VF%%[%PW Slaﬁ&d‘@cgﬂée 2GR %ﬁ@leﬁem?ftssarrays

singul ar or pf ﬂfﬁba@l@f&é&eﬁﬁ)ﬁal@'e&%ﬁcﬁﬁi’ YoSIR] 1y @k 0% contacts,
singul ar ternms, -13 resgectlvely Mor eover, unl ess

the word "oramays ehgseendsbycksidaiteratnaly andanploraliyy af individual
single it en})&?ﬁ{é?é"éﬂex hta{ Qﬁe%ﬂ%nggt]?@e'dﬁeeﬁh&% » g array of the

reference t

use of "or" ﬁmtéumhmdchmmhnﬂ&am&imncMuﬂan@thaﬁean@.bmkmde
S|ngle|tem r1th§ t, (b) all of the itenms in the
list, or (c) ofBf nation of the. items in the Iist.

Addi t i onakdopd Hohﬂl hB g a"ﬂi’ﬁr@dd Rihfihted o theEEbnt side of the first
t hr oughout tge foll ow di scl gsure to_nean incl udin

at |east theboddct pergn é&%%@@f@yg%@wgbﬁa? seopd droasst digned

number  of th%ltﬁ@ﬁmvfdﬁﬂtﬂ%ﬁag%%ag&ha@qgﬁﬁé @Q@évmésy Qﬁ@aﬁ’éys of
features or Con'ponents IS not grec uded. Accord g

t he i nvent i offontscontacts 4tithe sesdn mdeptec@t@a%y cwpéed to the second
appended cl abéj&mdﬁ ]térn%h@llsl\@lr nltegg ec@ terildlréé‘rdnough the first

apparatus for packaging s con ev C
conpri si ng: bodrd asd thecacahditmardag a front side, a
backsi de, arrays of die contacts, arrays

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 further comprises
first interconnects electrically coupling the die contacts with corresponding first
backside terminals, and wherein the interconnects extending through the first board and

the second board are second interconnects.
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of first backside termnals electrically coupled to
the die contacts, arrays of second backside
termnals, and a plurality of individual package
areas that have an array of the die contacts, an array
of the first backside termnals, and an array of the
second backside term nals; and a second board havi ng
a first side lamnated to the front side of the first
board, a second side, openings through the second
board aligned wth individual package areas that
define die caydé hhRSatu@Belcigid MvheRlin the ARE b6RAAIRGH s a first
the second side electrically coupled to the second
priptgdiesreiebeasd and Bleseenndihopesk eoommises & sasgné pditad cirewibbapnd.
the first board and the second board. 2. The
apparatus of claiml1l wherein the first and second

boards have The @saydt®y bCcl&fT Bwhareinl the indipuat phSk e areas and
cl.aim.1 wherein the interconnects, extending through

the ¢ig cqvitiesarg Aganged dnd sHapRd WAPSILHAIGHAb S caKitist gis separated

byRAG#HBUReb Bh & lects. 4. The apparatus of claiml
wheréin the first board further conprises first

i nterconnects electrically coupling the die contacts

with corresponding first . backside term nals, and

wher ei 't he. {1t BPEHTREL Lo d SR T PBGRTEHATE af e front
side @ famboatdne second board are second i nterconnects.

-15 5. The apparatus of claim1 wherein the first
board conprises a first printed circuit board and the

second board [ C Lint ' ' .
o The Snpar Lo TaASPORIREE PR efts I hlyndPBlprises
a phackiygd stote aschathdt a tloeisdioeatediet indesdual packnganged and wherein

st.rip,, and wherein.individual die,cavities.ar ]
el sPited e g aried it Brpinl dhcssecomd Sap of e 5t Bgrd adjacent to
theapar at us of claim 1l wherein the die contacts are at

the front side of the first board.

9. An apparatus for packaging semiconductor devices, comprising:

a base panel having a front side and a backside, wherein the base panel
comprises a polymeric material,

a riser panel having a first side attached to the front side of the base panel,
a second side, and a plurality 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.
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8. The apparatus of claim1 wherein the first board

further conprises a plurality of slots such that a

slot is located at individual package areas, and

wherein the die contacts are arranged in arrays at

the second side of the first board adjacent to the

slots. 9. An apparatus for packagi ng sem conduct or

devi ces, conprising: a base panel having a front side

and a backsi de, wherein the base panel conprises a

polyneric material; a riser panel having a first side

attacheghto F de: . .

second g(l)d e, tfgﬁ SI’%‘?%F% ?gﬁgﬁ?bo ﬁ%%@ﬁﬁ%g%%{lﬁg?l | g}plnr%ees a first
prigdied aimvit thioawsl, thewheer pamel tchmpriseser sqpand pristedpircseboad, and the

olvmeric. material ;. arrays of .die cont s at the base
op B g B poleS i B 3 Sd PSRN DR ¢ he
backsi de of the base panel; first interconnects
electrically coupling the die contacts to the first
backsi dél.t er Fheapparatey elasiaimot0 whersin e besecnanelagonmyises a first

RS N AR PR R AR g o
having ansedimsivei aitaehabindet Srextidndindgwhércnughe bfeaitpas@mprise

o3R8 o e Sedsnd BrinfiRelit BTG B4 i dBeSHE cont act s
to the second backside ternminals. -16 10. The

apparatus of claim9 wherein the base panel conprises
a firstl12.pri hhedpraratespf clpivad 8 whenein thessecophieshinals comprise

. p Lo ‘ '
cof TR 5, BERANTAATLAL SACRHLE ol MBI 30 . g panc
to thiebacksidebddhabast pancThe appar atus of claim 10 wherein

the base panel conprises a first printed circuit

board, the riser panel further conprises a second

printedygircypd aﬁﬁgeftﬁ’s of @I DR RORE 136G aRLI AR METride? panel

the first side, ‘and wherein the openings conprise
defime#ien having ¢ plurakityef dicesnidicp semaratetl by ewting labear d and
t he adhesi ve.

14. A packaged semiconductor component, comprising:

a base having a first polymeric substrate with a front side and a backside,
die contacts, a first array of first backside terminals at the backside,
a second array of second backside terminals at the backside, and
first interconnects electrically coupling the 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
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12. The apparatus of claim 10 wherein the second
termnals conprise continuous through package

term nals extending fromthe second side of the riser
panel to the backside of the base panel. 13. The
apparatus of claim9 wherein the base panel and the
riser panel define a strip having a plurality of die
cavities separated by cutting |lanes. 14. A packaged
sem conduct or component, conprising: a base having a
first polynmeric substrate with a front side and a
backsi d [

packei dg S SR, Mol eStio A4 @in@griod Shouit lecteally
second backsp@nﬂ@bmﬁhméb§oam0$he backsi de, and fIrSt
i nterconnects electrically coupling the die contacts
wth the first backside termnals; a riser having a

second pe! yneht gackdped éboneht &F o@alﬁql 145 turiiedl Bor@PHsifg a second
second side, an opening, and front contacts_ a t he

pagkageh demicaBdudigieroninenenicstackied on the gecond sider efcthe diser wherein
thé E’&oflﬁ ALk 3kd %?lﬁfcohc'ﬂﬁ:t (fl 5o§ﬁcp(919}1tyﬁ%r élgctn?jaﬁl R3hhd s %ﬁg%hed to

he opéni ng I nes a avity;, second interconnec

thﬁtﬁimﬁ@ghtacthe first polyneric substrate and the second
pol ymeric substrate electrically coupling the front

contacts to corresponding second backside term nals;

and 17 acdi eThe phdr@géli Borfipdtichy of WRRK el Wwidr&n Qi'l@c&ﬁ@ct@@re at
i nt egr at ed CIrCUIt electrlcally coupled to the die

theclspitaides! thesbasqard e dielpedoadmpdnwied-bender e dercontacts.
further conprising a second packaged sem conduct or
conmponent stacked on the second side of the riser,
wher ei n17.t heThe pmﬁg@h&r@gﬁﬁnﬁﬁﬁlﬂﬁﬂﬂ@@hﬁfmrpﬂhﬁﬁm@ﬁmacts are

ﬁ?g’&tﬁé Egﬁleﬁ%agggg@kt - Big %ﬁiﬁ%ﬁ}g}ﬁ{dog}ipg ip; q;ﬁaf ed to the die

comlaag_el n die contacts are at the front side of the
base and the di e has bond-pads w red-bonded to die
cont act s.

18.  The packaged component of claim 14 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.

19.  The packaged component of claim 14, further comprising a

protective material in the die cavity.

20. A method of manufacturing an apparatus for packaging
semiconductor devices, comprising:

attaching a first side of a riser board to a front side of a base board,

wherein die cavities are formed by individual openings in the riser

board that are aligned with corresponding individual package areas

of the base board, and wherein the base board has die contacts and
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17. The packaged conponent of claim 14 wherein the die
contacts are at the front side of the base and the

di e has bond-pads flip-chip attached to the die
contacts. 18. The packaged conponent of claim 14
wherein the base further conprises a slot and the die
contacts are at the backside of the base, and wherein
the die has bond-pads facing the slot and w re-bonded
to the die contact by w re-bonds extending through
the slot. 19. The packaged conponent of claim 14,
further co ; ORI =
cavity. Zowp%lsfr% %lge té?ﬁﬁﬁanu{’%%tg %rl ng Ogﬁleaﬂég%Pg?ﬂgle? tonrCally
packagi ng s@nmkdﬁdﬂuﬂhccd@mnges conpri si ng:

attachi fir boar

o1 e or Famihech bRy st Ghouainisiies O PR MiORy thecrice
by i ndi vi duaboagperl thgbasesbdah® aniser board that are
aligned with corre ond| |nd|V|duaI ackage areas

of the feRoslt IB%Qrcﬁng orial i {fiedigugh DBRkaRe VW piein the
contacts andeondd&ivel h?atterﬁ?%ﬁhg ShicRbR fikseed 'i‘nt@rconnects that
backsi de of the base board electrically coupled to

the die cont %1@Qt§€all°ywwp®framm1¢ﬁ eontacis ajfa sehpsliside of the riser
package vi a

t he base bo:?%)l% %J I?%u &Qoédjgagfﬁé 8¢ ?n\l}gl%?sr%‘ glggﬁkﬁde of
in the thr ou@hbpsaadjoagb VI as, V\/ner ein the conducti ve
material forms through package i nt erconnects that
electrically couple front side contacts at a second

si de ofyfhe Théﬁ@tho@%@Eﬁnﬁ@OWefﬁ%? f@ﬁ&cﬁﬁ%‘ﬂ&?nser board to

backside termnals on a backsid the bas '
thezllase Pperd e meethest fusthar aerRprisel @ttef;hmgmf adhesiaettadha figgt side of

1%%1‘ Bé)a%& Em(p ?I?ICHHI%QhC éﬁﬁ%ﬂgﬁ%%ﬁl@g F{S%I'% h(P t?le Hhes?

I Ses esl V

22.  The method of claim 20 wherein the base board comprises a first
printed circuit board and the riser board comprises a second printed circuit board, and
wherein the method further comprises aligning the front side contacts of the riser board
with the second backside terminals of the base board and pressing the first side of the

riser board and the front side of the base board against an adhesive.

23.  The method of claim 22 wherein forming the through package vias

comprises drilling holes through the riser board and the base board.

24.  The method of claim 20 wherein:

the method further comprises aligning the front side contacts of the riser
board with the second backside terminals of the base board and
pressing the first side of the riser board and the front side of the

base board against an adhesive; and
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the riser board and punchi ng the openings through the
riser board and the adhesive. 22. The nethod of claim
20 wherein the base board conprises a first printed
circuit board and the riser board conprises a second
printed circuit board, and wherein the nmethod further
conprises aligning the front side contacts of the
riser board wth the second backside termnals of the
base board and pressing the first side of the riser
board and the front side of the base board agai nst an

adhesi v cl@i " oL
t he thrgbgh pacgage ?B ngg%nﬁ??ggs 8%@% ahﬁu%opg%Qthmgh

t hrough the WISQSPOIhIhag daas it thent badee crdactsl. and JsecOffdebackside
nmet hod of cI ]%@ wherei n: the nethod further

conpri ses allgnlng the front side contacts of the

riser board with the second backside term nals of the
base board and pressing. the first side of the riser
board ahd t héh Fﬁﬁﬂpdﬁfﬁgﬂﬁﬂoﬂﬂéﬁﬂﬁase board agai nst an

adhesi v, Iggt:ﬂf)? %ﬁeﬁ gp}élﬁﬂtse%]s?ﬁgi%ﬁﬂgq}ig Ii}roﬂﬁgiheggnt\é&tgz)lf the riser

conpri ses correspondi ng
of front sidboadmwidictls sacdnd becksdlepanmkinaldeof therbasmwasd and

25. The nethod of clajm2 ei.n: .the od. f
conpri ses al Prgeﬁ?lﬂ%%?%gps} F@ﬁwiﬁ%gs“’éo"ﬁ’?&% il E}e ?fg side0f the
riser boar dbasetthatdepabecanddihbgaeksi de term nal s of the

base board.and, pressjng the first side of the riser
board affi™ite h JHEOUS] dRARES s SRRBritSafE!lngahelst thrpugh

adhesi ve; fo E&’r&go&ﬂﬁ O WS RACKAIBOMA@AS 288 REIREBackside
drilling holes t roug correspondi ng pairs of front

si de cont act terails aebnd backside terninals; and

deposi t H%}ﬁ)aﬁmgoep OufRL NS H?{e ) ﬁl tﬂenth%&‘%ht&[cl%g%hwas comprises

package rses
hol es. platmg a metal into the holes

26.  The method of claim 20 wherein:

before attaching the riser board to the base board, the method further
comprises forming circuitry on the second side of the riser board,
attaching an adhesive to the first side of the riser board, and
punching the opening through the riser board and the adhesive; and

attaching the riser board to the base board comprises pressing the adhesive
at the first side of the riser board against the front side of the base
board while the openings are aligned with corresponding

individual package areas.

27.  The method of claim 26 wherein the front side contacts at the
second side are superimposed relative to corresponding second backside terminals of
the base board, and forming the vias comprises drilling holes at the front side contacts

that extend to corresponding backside contacts.
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26. The nethod of claim 20 wherein: before attaching
the riser board to the base board, the nethod further
conprises formng circuitry on the second side of the
riser board, attaching an adhesive to the first side
of the riser board, and punching the opening through
the riser board and the adhesive; and attaching the
riser board to the base board conprises pressing the
adhesive at the first side of the riser board agai nst
the front side of the base board while the openings

are aligged whi h,Gabd ESPRRHLNG7 REeM ‘@%ﬁésﬁﬁ‘%df econductlve

areas. 27. The nethod of claim 26 wherei

mai¢ripd irciha viastcemagrisesipdatingecoetdl intaibedoessuper i nposed
relative to correspondi ng second backsi de term nals of
t he base board, and form ng the vias conprises

drillingohol as gietHode &ff OffanbfadRria@nt @etiGondubiet &% Eﬁﬁents
to .correspondi ng backsi de contacts. -20 28. The net

CO@@“@P&|n127 wher ei n depositing the conductive
nateri a ro'vﬂiugg‘ﬁl Xﬂ%ﬁht&glwﬂléﬁﬁ gp.lrgﬁt NG dfes TR @l bel fikPaged, the

t he hol act ring sem conductor
conponent s, apmanS@mnEpﬂmyﬂV|dlng an apparatus in

whi ch a plur di e e to ged .

appar at us co%”gF |t¥’°grd havm1g| 1Esr?’“tbsbda bﬁ?@}‘% ALY Q gﬁfe contacts,
si de, a backsi de, alﬂfyrsa)sf&ﬁrﬂfbadtsﬁddil@ﬁhﬁhﬁls&‘electr&faﬂﬁktﬁu;ﬂéd to the
first backside termnals electrlgally cou dto tq

die contacts, arr%§scogfactie QAU BASRLYebRG ?1 Agfdnalggpd a

a plurality of 'f)'l@i*a\h'tﬁHﬁindﬁ’@&'ﬁﬁ%&:@g@%ea&hﬁ& A@Y 8n 3fray of
array of the die contacts, an array the first

backsi de t er mi nal the diggentapisann aVar)fOftth% fsgpglside terminals,

backsi de term nal érldh;ﬁﬁaﬁr gno?%@%gom %mﬁé‘i’én%la?s fihd St

side lamnated to t
a second board having a first side laminated to the front side of the

first board, a second side, openings through thé_ second
board aligned with individual package areas that define die
cavities, and arrays of front contacts at the second side
electrically coupled to the second backside terminals by
through package interconnects extending through the first
board and the second board;

positioning semiconductor dies in the die cavities;

electrically coupling bond-pads on the dies to corresponding die contacts

of the first board; and

depositing protective material into the die cavities.

30.  The method of claim 29 wherein electrically coupling the bond-
pads on the dies to the die contacts comprises wire-bonding the bond-pads to the die

contacts.
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first board, a second side, openings through the

second board aligned with individual package areas

that define die cavities, and arrays of front

contacts at the second side electrically coupled to

the second backside termnals by through package

i nterconnects extending through the first board and

the second board; positioning sem conductor dies in

the die cavities; electrically coupling bond-pads on

the dies to corresponding die contacts of the first

boar d; d d [ il Gl |t 8fr | [ : ' }

cavi t] o 30! s tidREpP by o) Wherfquibally VoRphAiF ¥ fond
padd e thei died toythe slipbomigets hemposed-flipatip mouitng tHe dsnd-pads onto

t ' ontacts conprises wre-bondi ng the bond- pads
ﬂ“?ggfﬁggﬁ§e contacts. -21 31. The method of claim29

wherein electrically coupling the bond- pads on the

dies to_the die contacts conprises flip-chip nounting

t he bond2-pad$hemetodofiglagn@dvdireiet s. 32. The net hod

of cl ai MR MIREEhIY slB@eaalﬁ!tflé Hieb&g{agts{lr?g ﬁfZLngtgg 6@%%8%41% the

die contacts are arranged in arrays a
of the firstbdpksiddopthexirstdioard mrokineatsiodhsslotshe di es

have an,active side attache o,.the front surface of

et 4 Yt y® o8 e FS Siashit e TRT pyEichropdie gt board
al i gned wi t hsighabitrteseads b the bRk arcilthnell 86 4 edirésponding
-coupling the bond-pads on the dies to the die

contacts coftpr8&s fornming wre-bonds that extend
thr OUgheIE&ﬁceﬁi}{?_%guﬁlf hd BEnL PR BRIG ! ick ng e die contacts

contacts. 33. e method of claim?29, furt
conpri si ng ceamprisgs foraing mare-laonds that extend through the slots from

the bond-pads to the die contacts.

33.  The method of claim 29, further comprising cutting the first and
second boards between the individual package areas, wherein individual packaged

semiconductor components are separated from each other.

34.  The method of claim 33, further comprising testing the individual
packaged semiconductor components and stacking only known-good-packaged

semiconductor components on each other.

35.  The method of claim 34 wherein stacking comprises electrically
coupling front side contacts of a first packaged semiconductor component with
corresponding second backside terminals of a second packaged semiconductor

component stacked on the first packaged semiconductor component.

36.  The method of claim 29, further comprising testing the individual
packaged semiconductor components before cutting the first board and the second

board to determine known-good-packages.
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second boards between the individual package areas,
wher ei n indivi dual packaged sem conductor conponents
are separated from each other. 34. The nethod of claim
33, further conprising testing the individua

packaged sem conductor conponents and stacking only
known- good- packaged sem conductor conponents on each
ot her. 35. The method of claim 34 wherein stacking
conprises electrically coupling front side contacts
of a first packaged sem conductor conponent with

cor respgndi NghE ekARSH BAclkih 38, higtHat @%Enﬁﬁ %uﬁiﬁ%ocﬂéj first and
packaged sem conductor conponent stacked on theé first

seppndiceaseds Reswparotheuadividueb pprkagn areagend mekmﬁtombdkmwn good-
t.gsting the individua
Im%%%%age m%%ﬁ#%%%ém@?ggﬁ%QE%%Heﬁ?% before cutting the
first board and the second board to determ ne

known- gQod- packages. -22 37. The net hod of clai.m 36,

further ggonpﬁ‘fﬂ 'rﬁﬁﬁ%f)g clagnt¥ewhsredy stagking semmpriges electrically
coﬁ?ﬂ{ $rohe tsYH%e Bodth&s | 51dh ViR E}Jacl@d%‘é& 296 85RASoR W mponent with

i ng only known-good- packaged sem conduct or
cogrgsnpofiagt second ebaskside htarmigd. ofhe seeoirb dbaskagedasemi@dnductor
C .cal pling

cofGhh 3SR 00 CRE PR B8 PSR R ol Conaiict or

conponent with correspondi ng second backsi de

term nals of a second packaged sem conduct or

conmponent stacked on the first packaged sem conduct or
conponent. -23
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