-1- PRE- ENCAPSULATED CAVI TY | NTERPOSER TECHNI CAL FI ELD Thi s invention

rel ates generally to connectors for high density sem conductor 5 device
configurations using a pre-encapsul ated cavity interposer. BACKGROUND 1In
response to the demand for sem conductor device packages having the ability
to include the | argest nunmber of sem conductor devices in the smallest 10
physi cal space, all conponents -of suchngackages must occupy the | east
possi bl e physical volune and use the mdst efficient manner to interconnect
wi th each other and a power source. It is known to form packages for

sem conduct or devi ces PRE:ENGCARSULATED CANTIVIINTERPOSERdevi ces of
different types as well as other sem conductor 15 devices with the package
bei ng connected to a printed circuit board. As it has becone desirable for
t he amount of physical space thatngg.@“@gl‘( ccupies to decrease, even

t hough the nunber of sem conductor devi Céspﬁltghe package is increasing,
and desirabl e t o Thissaventjpnavlates gererally tatcomedetorn forthéghhdensityeemicamtiutor
attachi ng t he sem conduct or devices to agFr ot her in the package itself and
the 20 a tacf’ﬁﬁ‘éﬁP°’?ffg“ﬁf@“|5é}§’!3&6é”?‘6“°épﬂ$4‘ CAYIYIMEROBeThoar d are necessary.
Wil e the use of lead frames and wire bonds to connect sem conduct or
devices is well known, such techniques can be further advanced. Simlarly,
while the use of |ead franes and BACOKGROPND/pe attachnent techniques to

connect sem condquctor devices is || known, such techniques can be further
advanced. 25 AddilfFERaPIeS Hafemand for sTiroBucier driceankreet being ec

sem conduct ofy; ' i it 3G L s well known,
Suoh on be “PURF ARG Y laRaGirRab: dbeficdiitoladioss in e Sfuflfes

pr e- encdfsulphiysdalspadet 31l componeotsedf such grckages oupsadcapethefleaanmpossiblr a 30

m con r [ ' | scl . =2~ DESCRI PTI. THE. ERA
sem conduct %hyglge\ﬂlv%?utﬁes anq{ € tl?est%gst eft%cwnt mSanC}\Qer to ugélrcg\:nect wit eaéﬁ' o'\tﬁ'lGe%
and a power source.

It is known to form packages for semiconductor devices that include
semiconductor memory devices of different types as well as other semiconductor
15 devices with the package being connected to a printed circuit board. As it has
become desirable for the amount of physical space that the package occupies to
decrease, even though the number of semiconductor devices in the package is
increasing, and desirable to have improvements in attachment techniques used for
attaching the semiconductor devices to each other in the package itself and the
20  attachment of the package to a printed circuit board are necessary.

While the use of lead frames and wire bonds to connect semiconductor
devices is well known, such techniques can be further advanced. Similarly, while
the use of lead frames and flip-chip type attachment techniques to connect
semiconductor devices is well known, such techniques can be further advanced.

25  Additionally, while the use of solder bumps to connect semiconductor packages in

packages to printed circuit boards is well known, such can be further advanced.

- DISCLOSURE OF THE INVENTION
A pre-cncapsulated cavity interposer, a pre-encapsulated frame, for a

30 semiconductor device is disclosed.



FIG | is a cross-sectional view of a pre-encapsulated frane; FIG 1A is a
view of a portion of a strip of pre-encapsulated franes; FIG 1B is a view
of a portion of a panel of pre-encapsulated franes; 5 FIG 2 is a
cross-sectional view of a pre-encapsul ated franme having a sem conduct or
device installed therein; FIG 2A is a cross-sectional view of an
alternative pre-encapsul ated frame havitng a seni conductor device installed
therein; FIG 2B is a cross-sectional view of an alternative

pre-encapsul ated frame 10 DESCRIPTIONOF THBEIDRAWINGYi ce i nstal |l ed therein;
FIG 2Cis a cross-sectional view of an alternative pre-encapsul ated frame
havi ng a seni cond®®t bis aIQsscsectional Xieweof a prercasapsulptedframs; i s o

cross-sectional HewW Rk ﬁgﬁeﬁje& {@&ﬁ/&-aog 1—,@{1@\@%@55{&%%. havi ng a

sen conduct or devi ce i nst el n; S a cross-sectional view
of an alternati v&I@r B ¢y vipsdfatpetiidn efreepanblcofiprgencapsutated fidmes:or devi ce

i nstall eg t her ei Ih FIG 3 is a_cr(fss-secti onal view of two stacked

pre- encapsul at ed HEg ergssrsectional Nigwofanteensrpselaisd feama havingat al | ed

t herein and sﬁlﬁ%ﬁgﬁc?&d&ic@%é?ﬁﬁg tmfgﬁg FIG 4 is a cross-sectional view of
u e

a prc.encapsul at rane having a sem conductor device installed therein
having two si des RiG. DAiisia prdsseatiohd] eiew dbf arealtesakive pre-¢rivapandted frikee 5 is a
cross-sectiqgnal view of .a pre-encaps IaEed_ frame having a sem conductor
devi ce inst ar/@aatsa@ﬂcanﬁu%&ﬁ?wedﬂ%ﬂfqdd 181 bond pads on the active surface

thereof; 25 F1G (6 b8 ifa Glo858ecRBRAI VINPLS il Sitfilive phl GiciPGRRS hghE 11 ame

havi ng a sem conductor device 1 nst erern ving 1. of bond
pads on 10he having\asemsaontiacter ddvisednstalldd theremi3 is a cross-sectional view of a

pre-encapsul at ed ape . having a, sem conductor device installed therein
havi ng one side J{I&b%c&s ‘b%@?"iﬁ‘?“?Wg Vi P a"@ﬁ‘“&'ﬁ??&‘c@’%l’?é‘?’é@ﬁ frameng t he

| ong Side_ofhalilg SSSGRRHG BlviddSHkekd fibiéin; 5C 15 a plan view of a

pre-encapsul ated frane a sem conduct or
FIG. 2D is a cross-sectional view of an altemnative pre-encapsulated frame

having a semiconductor device installed therein;

15 FIG. 2E is a cross-sectional view of an alternative pre-encapsulated frame
having a semiconductor device installed therein;

FIG. 3 is a cross-sectional view of two stacked pre-encapsulated frames each
having a semiconductor device installed therein and connected using bond wires;
FIG. 4 is a cross-sectional view of a pre-encapsulated frame having a

20 semiconductor device installed therein having two sides of bond pads on the active

surface thereof; |

FIG. 5 is a cross-sectional view of a preecncépsulated frame having a
semiconductor device installed therein having ane side of bond pads on the active
surface thereof;,

25 FIG. 5A is a cross-sectional view of a pte-encapsulated frame having a
semiconductor device installed therein having 1.5 sides of bond pads on the active
surface thereof;

FIG. 5B is a cross-sectional view of a pre-encapsulated frame having 2
semiconductor device installed therein having one side of bond pads on the active

30 surface thereof along the long side of the semidonductor device;

FIG. 5C is a plan view of a pre-encapsulated frame for a semiconductor

device having two sides of bond pads on the active surface thereof;



devi ce having two sides of bond pads on the acti ve surface thereof; -3-

FIG 5Dis a plan view of a pre-encapsul ated frane for a sem conductor

devi ce having one side of bond pads on the active surface thereof; FIG 5E
is a plan view of a pre-encapsul ated frane for a sem conductor device
having 1.5 sides of bond pads on the active surface thereof; 5 FIG 5F is a
plan view of a pre-encapsul ated frame for a sem conductor device having one
si de of bond pads on the active surface thereof along the |ong side of the

sem conduct or device:; FLG 6 is a ¢cross-sectjo vi ew of {wo,stacked
pre- encapsul at ed f&gn\@g‘s haken YiFve el B"(?ﬂﬁﬂ{s&lir“ %&rPﬁE‘F‘éﬁW@EF“B"herei n

bei ng i nt ercq@&%hsﬂn%en@si%fb&p S BRGRERLE stk terdd, @ Cr 0ss- sect i onal

vi ew of four stacke re-encapsul ated franes avli ng sem conduct or devi ces

i nstal | ed therei n FiGi §ifis aplen vizmnefcd prd-choapauliQier franie fangeemitondietd® 8 is a
cross-sectional, view of a.pre-encapsul ated franme havjn wo 15

seni conduct ordeYiEE NaWES ilézstl‘gqswégo'eﬁg?@mt ﬁacéwe@pﬁg@tth%{g? angerrent; FIG 8Ais
a cross-sectional pthexy af b “pg% 3% ' m conduct or
devi ces i gst al l ed l:,tci 'e?%?sna ﬁﬁ)aﬁst acke %g%ﬂa%ﬁent ;J@rég&gfc}‘i@dugﬁ

cross- sect i ondavice hevingbne side of baridephds b thiecaztine surfute thereof almgpbeloag sdef r anes,

one frame havi n]_? a DRAM sem,conductor nmenory device 20 installed therein
and the ot herof e3¢ F9r 4eWEND seni conduct or nenory device installed

therein F1G 10 AGa6sd peraafilibfdhe beWoackbd B cleaf3ed RiyfELCONNEC! ed
h l er se u

pre-encapsul ated franes, one frane having a contr m conduct or devi ce
i nstal | ed t hevaging semécondictor davices irstalled théddibbsiagintercdnmdced inaMDP devi ces
25 installed therein; FIG 11 is a cross-sectional view of nine stacked

i nt er cond@ct AFANEFBEMhcapsul at ed franes, one frame having a control | er

sem conduct or devipgg, 7id5ERk{-EtubhAVRW oPRHr RhERHY phd-EHEPs\IR¥A FHIMBAND
sem conductor nenory devi ces
having semiconductor devices installed therein being interconnected in a QDP
arrangement;
FIG. 8 is a cross-sectional view of a pre-cncapsulated frame having two
15  semiconductor devices installed therein in an offset arrangement;

FIG. 8A is 2 cross-sectional view of a pre-encapsulated frame having two
semiconductor devices installed therein in a stacked arrangement;

FIG. 9 is a cross-sectional view of two stacked interconnected
pre-encapsulated frames, one frame having a DRAM semiconductor memory device

20 installed therein and the other frame having a NAND semiconductor memory device
installed therein; |

FIG. 10 is a cross-sectional view of three stacked interconnected
pre-encapsulated frames, one frame having a controller semiconductor device
installed therein and two frames having NAND semiconductor memory devices

25 installed therein;

FIG. 11 is a cross-sectional view of nine stacked interconnected
pre-encapsulated frames, one frame having a controller semiconductor device
instalied therein and eight frames having NAND semiconductor memory devices
installed therein;

30 FIG. 12 is a cross-sectional view of two stacked interconnected

pre-encapsulated frames, each frame having a semiconductor device having bond



installed therein; 30 FIG 12 is a cross-sectional view of two stacked

I nterconnected pre-encapsul ated franes, each franme having a sem conduct or
devi ce having bond .4. pads on the active surface thereof arranged
essentially in the center of the active surface essentially in a row, FIG
13 is a cross-sectional view of two stacked interconnected pre-encapsul ated
frames, each frame having a sem conductof device having bond 5 pads on the
active surface thereof arranged essentially in the center of the active
surface essentiallé in tw rows; PIG 14 is a cross-sectional view of five

st acked i nt epadsranahe activesuefacathersal arsanges essentially inhercantenof the actiyét r at e,
t hree framss%hﬁgﬁeﬂﬁwqa g,m conductor devices installed therein, one

frame havi ng sem-conducfor 10 device installed therein, and one frane

havi ng a contr ol | FIGsEiks aznstscta@iondleview ef twoisticidet dtefcbrmeeied; FIG 15 is a
cross-sectional view of pre-encapsul ated frane having an aperture
therein; FI Gprczmap%ﬂaacqﬁanewm fgame having asegneonducton device hayig bondr) g 15
fromthe 15 t LAR ' i - t] Lew:. af the
pre- encap%ul g?%a@%rre 51?8 ﬁgth'h%goﬂ%gh\? F%%&ggﬁt@géﬁ?ﬁ% dte38"l|§{gj3f*sde4lF'rlg‘\('I:\'llo\;r%duct or

devi ce i nst akbfstetcbsentilly mdoaowens installed therewith;, FIG 15Cis a
cross-sectional view of, a pre-encapsul ated franme having an 20 inaging type
seni conduct or deviFéd 14isrgrossectiopakyiew of fing staeied inercentesisd el ectri cal

connect1ons gRfed: éu'ﬂae&frkﬁ@élok&é&%h@&bﬁ#&éfmegﬁmé'h%in ANARD? Vi ew of the
-1 ng g type uc d

process for rnsta an 1 magl n sent con tor device 1n the
pr e- encapsul atreidohdurnor,detices iniflledstharein, oas frame havinglh DRAM sehiconducbrcked
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FIG. 15 is a cross-sectional view of a pre-encapsulated frame having an
aperture therein;

FIG. 15A is a plan view of the pre-encapsulated frame of FIG. 15 from the

15 bottom thereof;

FIG. 15B is a cross-sectional view of the pre-encapsulated frame of FIG. 15
having an imaging type semiconductor device installed therein and a lens installed
therewith;

FIG. 15C is a cross-sectional view of a pre-encapsulated frame having an

20  imaging type semiconductor device installed thcrein using bond wire type electrical
connections and having a lens installed therewith;

FIG. 15D is a view of the process for installing an imaging type
semiconductor device in the pre-encapsulated frame;

FIG. 16 is a cross-sectional view of six stacked interconnected

25  pre-encapsulated frames, one frame having an imaging semiconductor device
installed therein and a lens installed therewith, three frames having NAND
semiconductor devices installed therein, one frame having a DRAM semiconductor
device installed therein, and one frame having a controller semiconductor device
installed therein;

30 FIG. 17 is a cross-sectional view of two stacked and interconnected

pre-encapsulated frames, one framc having an imaging type semiconductor device



sem conductor devices installed therein, one frane having a DRAM

sem conductor device installed therein, and one frame having a controller
sem conductor device instal led therein; 30 FIG 17 is a cross-sectional
view of two stacked and interconnected pre-encapsul ated frames, one frane
havi ng an i magi ng type sem conductor device -5- installed therein and a | ens
installed therewith and one frame having a lens installed therew th; and
FIG 18 is a cross-sectional view of four 5pre encapsul ated franes, one frane
havi ng an i magi ng sem conductor device installed therein and a |ens
therewith and lnaaﬂwtbereﬁrmdmdennamsna@ed therewithand lohe framb daeing aHensithl{ed) FOR
CARRYI NG QUT T EI\FI'I ON Referring to drawing FIG 1, a pre-encapsul ated
cavity |nterpo ere| nafter referred to as a pre-encapsul at ed

i nterposer 10, is 'F'IGJQSES% @t@sé—fécﬁ@n:ﬁ%R%ﬁoﬁﬁﬁﬁﬁr@@ncaﬁﬁggﬁﬂ?m% ‘f*ﬁﬁeed
cavity |nterposer 10 conprises a pre-encapsul‘ated t rame,
formed of enc mwllmeMMdmOrdwmm@tmﬂ thhfanraadadmfth@awah meh for a
sem conducteor [Sew ce t et ai nqg:d E‘-‘d’t he nenber 11 in a cavity 22 therein
and having~a p fﬁeaﬁﬂeﬁ BY"‘% %é%stﬁ heteWli-ng a first portion 14, typically
extendi ng horizontal ly, having any desired shape and 15 configuration, such
as rectangul ar, square, etc. and a second portion 16, typically extending

orthogonal |y f rom the f |M9Dﬁ&8)FD&C&RRﬂNG@U’@H‘HE|EYVEWI@Nt end at any

desired angl e, Str avin desi r.ed shape and

configuration, ??‘i&g% ﬁéﬁﬁ%‘“?%mﬁgaw -enc, aﬂ‘iﬁ%d CRYLLy AnfETRoser ’ﬁri angul ar,
el liptical, u- Kéﬂﬁﬁﬂf&r referrédRNR G @éﬁ&@%lh@d%&%séqetﬂs?mluaé‘eh%)e etc. As
many second portions 16 of a 20 trace 12 may be attached in serial fashion

to the firkl papiseationy Bfepr&emm@atfgcmydnteqmser 10 ¢amprisas @d herein. The

por 1 ons. 16 witeRosa AR i Ao febif Fiea B P Gufithe Srpota 26"

t her eon, as delmv.rirtgchnyfdemrﬂHMﬂg@ldnb@fd?fa semidAGRdte devicaltd BOvddinéd @ thonnect i on
areas 18 ends may be snooth, an encapsul ating conpound 20 covering portions

of the 25 trac®ember 114na cavisnd? thprom andhaving ppluralisy ef ases 12 mcluding a first
encapsul ation Copp Y@,leﬁgally extending horizontally, having any desired shape and

15 configuration, such as rectangular, square, etc. and a second portion 16, typically

extending orthogonally from the first portion 14, although they may extend at any
desired angle, as a post like s'tructure having any desired shape and configuration,
such as round, rectangular, square, hexagonal, triangular, elliptical, u-shaped,
c-shaped, curved in cross-sectional shape, etc. As many second portions 16 of a

20 trace 12 may be attached in serial fashion to t.hc first portion 14 of a trace 12 which
are illustrated herein. The traces 12 include connection areas 18 formed in the ends
of the second portions 16 which may include grooves therein or roughened surfaces
thercon, as desired, for enhanced joint connections, although the connection areas 18
ends may be smooth, an encapsulating compound 20 covering portions of the

25  traces 12, and a cavity 22 formed by the traces 12 and encapsulation compound 20
of the frame member 11 for the installation of any desired number, shapes, and types
of semiconductor devices thercin. The cavity 22 surrounds and encloses any
semiconductor device or semiconductor devices installed therein on the top and
sides thereof. The cavity 22 having a desired size and a thickness essentially that

30 approximate the semiconductor device to be installed therein, although the cavity 22
can be any desired size and thickness for use with different types of semiconductor

devices to be installed therein.



of the frane nenber 11 for the installation of any desired nunber, shapes,
and types of sem conductor devices therein. The cavity 22 surrounds and
encl oses any sem conductor device or sem conductor devices installed
therein on the top and sides thereof. The cavity 22 having a desired size
and a thickness essentially that 30 approxi mate the sem conductor device to
be installed therein, although the cavityg22 can be any desired size and

t hi ckness for use with different types of sem conductor devices to be

|led th I
mterial, such as Jeparel GhRrFrohae B aul BT kil S B O

met al mat eri alcopper aldy, @td. of afyndesirepmickaedsiof etd] nidieriab seitablecfopehiel at ed cavity
i nterposer 10. Any desired netal coating, such as a Igéer of gold, silver,
ni ckel , pal | adPRIffatian Pbiie Prarencapsulated cavity interposesd). Any slms’dneteb&qaﬁgg.of

mater i al oy bgonacledh o B61d GREESida) 3@ SN S fGRL 88 e eon o

any purpose. enca hg ndteri alf or co any

sui tabl e t §pe désiredtcoatimefl haedidl amayfterusedion ﬂ-rearaeastlmmahyﬁedredaudawnl nt er poser
10 and may cont ain ang/ sui tabl e anount, of filler material and ot her
addi tives t hetksrepn fof anypyposeq The en¢apsulaingmaterial gscompaund 20 may bp el ed

frame 11. The ﬁ%‘]@%ﬂég& V\ﬁﬁlpéﬁ}c%eﬂ'ﬁml p%g e\? Pgtgﬁgﬁjéa‘ﬁlﬁqnte{ﬁogﬁqoja%d

insulating the trac provi |ng nec on area 15 on
the first por tmayrcofthir any snitabsle amioomt ¢f diller mtmabmlmhe:rraddavemcream:r
connection ar as 8 on the secoﬁ&eportlon Cc IOI‘] ar 6??15 may

on
i ncl ude any E2readgr thg fermatign o zPFe'F'PFé‘P%ﬁc‘?grﬁ’@ﬁqis §eEeFapsHIatedy  ni ckel |
pal I adi umygal ¥ Sial bOSHR&RInds E&éﬁ traIqumﬁfaaﬁg t%arcerlmlmmam a%m}b@

cavity 22 of the 15 pmencapsul ated cavity Fnterposer S ge er al | anar
havi ng areas tomrectén mmd&pamaaﬁmtpomm ¢4 faxlcohmectiom® a:s:enmemtdudnrdc\e@s 18 of

th d t 16 of t 2. If d,.th f 4
 ncl ude. ot her 2B ESDeFRI AT [ RrhE Geand BAFiof F PRSP AP LAY AT ot cas

for the f1rst aRpiseR Iavralr dierdiRSont Sud gohl G, Mkelibailet Bugae f1 1 st

portion 14 and second portion 16 of a trace may include 20 connect’i on areas
on the upper dmiedfmterThmsm%fthM@PpOﬂcmfﬂwmaylty R2ofik¢i red, the surface

24 my haye & Couk bt Sl O SRRk 05 ety AR naviHE e (Y 22
cncapsulatlon material for the connection areas 18 of the second portions 16 of the
traces 12. If desired, the surface 24 may include other areas free of encapsulation
material 20 for conncction areas for the first portion 14 of a trace 12 (not shown) so
that both the first portion 14 and second portion 16 of a trace may include

20  connection areas on the upper and lower surfaces thereof. Similarly, if desired, the
surface 24 may have a cavity of any desired sized and shape, such as cavity 22,
formed therein (not shown).

The pre-encapsulated cavity interposer 10 may be formed in strip form of
any desired length and configuration pattem or in panel form baving any desired

25  geometric shape and physical size. The pre-encapsulated cavity interposer 10 is
constructed using a base material (not shown), having the traces 12 patterned on the
base material having any size, pitch, pattem, shape, thickness, length, etc. with the
encapsulation material 20 providing support for the traces 12 being applied
thereover. After the formation of the pre-encapsulated cavity interposer 10 on the

30  base material, the base material is removed leaving the pre-encapsulation
interposer 10. The pre-encapsulated cavity interposer 10 may be formed for

stacking of multiple pre-encapsulation frames having any desired number of



The pre-encapsul ated cavity interposer 10 may be forned in strip form of

any desired length and configuration pattern or in panel form having any -
desired 25 geonetric shape and physical size. The pre-encapsul ated cavity

i nterposer 10 is constructed using a base material (not shown), having the
traces 12 patterned on the base material having any size, pitch, pattern,
shape, thickness, length, etc. with the encapsulation material 20 providing
support for the traces 12 being applied thereover. After the formation of
the pre-encapsul ated cavity interposer 10 on the 30 base material, the base

material is rer;gﬁﬁ:g | Qs o 6P R ' : r
pre-encapsul at e cavﬁﬁaﬁdﬁgﬁgggﬁﬁio myﬁgﬁa?é%%%giﬁ%m%? gé?(tlg:%an% fid
mul tipl e pre-ebyahscimection dreail8of leends ofithg sehanidipertions 16 of theftracés 12
sem conductor devices therein one ,on top the other being electrically
i nt er connect ed °°B?‘?%e°€§r? £8§ dpfirsteas 18 of the ends of the second

portions 16 of the tHaGaRe I drat/iY FIC). 1AJiIRRERQ I '£lo %?e@%}%ﬁ&@on&qﬁfgﬁgpg to

drawing FIG 1A, iIIustra?ed In atop viewls a porlpi on of a strip
pr e- encapsubat iof pré-encappudaEmsnttfpostrs 46 which hay baitutor severedrinw individualndi vi dual

pre-encapsul ation interposers 10 at any desjired ti of use. Referring to
drawi ng FI G 1@?*??%%95?%&*@&@%%% lp&ﬁ&ﬁ&ﬂq’i“ﬁ‘eﬁgﬁﬁ'on of a panel of

pre-encapsul ation i rﬁa&mg% arahin g HICE hsmm_ea:egrnt ?{rggsgefaﬂs%dﬂ&poﬂ dyshing] dual

pre-encapsul ation interpoSers 10 at any desire use. 10 Referring to

drawi ng FI G 2 ofpheepapsidaticnapisiposerd 10 axhichmaynbecos eeveted into individusk r at ed i n
Cross-section havi n‘%ga lf l'%-P’fhiqD t%/llibetsenﬁcon%ﬁctor device 30 attached to
connecti on ar ed¥e-FBEARFUIARQN YiGTR SCE- 13t g dere mterogélﬁes 12 using sol der balls
32, or soljger bunpPRefeRinges df .Pmthecmee&&ags@w@lcm%ﬁtewtmds bet ween
bond pads of the sem conductor device 30 and the connection areas 15. The

cavity 22 of tHBusteutgsin-coossaptiondraning@flipichipi thpesepicendugtor feviced) attached

e conductof B ol bASP) ik B Pftong ot b Yo bng Ui 1 ¢
envi ronnent al | ysotdeabuinpe, ssRiet qod Bubpglor geldisard bihpstodaked etwdenbodd padsafm ng

an essenti all yégl anar | ower su,rfg&e 36 opposite the surface 24 of the
pre- encapsul at &8¢ saviceRduciirdepige 8P andthgcopnestion atspg 15 Hie caxitp 22 ef®E as t hat

of the 15  pre-encapsulated cavity interposer 10 having the semiconductor device 30 located
therein is filled with any suitable liquid encapsulant material, underfill material, etc.
1o retain and environmentally seal the semiconductor device 30 in the cavity 22
forming an essentially planar lower surface 36 opposite the surface 24 of the
pre-encapsujated cavity interposer 10 at essentially the same level as that of the
20" Tlower surface 18 of the second portion 16 of traces 12.

Referring to drawing FIG. 2A, the pre-encapsulated cavity inferposer 10 is
illustrated in cross-section having a flip-chip type semiconductor device 30 attached
to connection areas 15 which extend below the lower surface 20’ of the encapsulant
material 20 covering the Jower surface 18 of the second portion 16 of the traces 12

25  having one or more grooves or recesses 15' therein of the first portions 14 of a
leads 12 using solder balls 32, or solder bumps, solder stud bumps, or gold stud
bumps located between bond pads of the semiconductor device 30 and the
connection areas 15. The one or more grooves or cavities 15’ in the connection
areas facilitate the location of the semiconductor device 30 in the cavity 22 in the

30 proper location with, respect to connection aceas 15 using conventional
semiconductor device attachment equipment. The one or more grooves or

cavities 15’ may be formed having any suitable geometric shape and desired depth in



20 |l ower surface 18 of the second portion 16 of traces 12. Referring to
drawing FIG 2A, the pre-encapsul ated cavity interposer 10 is illustrated
in cross-section having a flip-chip type sem conductor device 30 attached

to connection areas 15 which extend bel ow the | ower surface 20" of the
encapsul ant rmaterial 20 covering the |ower surface 18 of the second portion
16 of the traces 12 25 having one or nore grooves or recesses 15 therein of
the first portions 14 of a |eads 12 usind-solder balls 32, or solder bunps,
sol der stud bunps, or gold stud bunps |ocated between bond pads of the

sem conduct or @g@\¢offecBEhsaiéhs 1Sy 109 iCdId BEthad, a8ch detchiig; cointng)taserr e
grooves or cavities 15 in the connection areas facilitate the | ocation of

the seni conducfosmingsstcc dhgoavity 22af thanaetepcapsulated cautyiotespaspelO hayisg en wit h,
respect to con ' I,[ g ' ' fror devi ce
attachnment: equ?egﬁéé\@acﬁhgg%%%ﬁofééﬁg?g%%%fé\?}é@gﬁ {hcaggi%ﬁtgebggg@ﬁa may be forned
havi ng any sui ttlapsulge ormedrial, andérfiflensterthl o ito eenlainepd environm@ntailipeeat drenect i ons
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pl anar | ower grurf e 36 opposite the surface 24 of the pre-encapsul ated
cavity interpoS8rSte at essentially the same I evel as that of the |ower
surface 18 of the speRmthd8driviAg FIGOIB, the HER%capdulalRalcavity i'ﬂﬂ:réd%eldf@i‘é‘ ng FIG
2B, the pre-encapsul ated cavity Interposer 10 i 10 illudstrated in
cross-sect 1@&n Hinstratgd in érpsspseetionphavinges Bigrahipotyde semicontivetor dedce 30 attecheti t o
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16 of the traceameiidl 200eoverigg thedower sieface I8 SROHE Second pErtion 169f #e wradcberEi N of
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nmore grooves or cavities 1 e connection
15 gold stud bumps located between bond pads of the semiconductor device 30 and the

connection areas 15. The two or more grooves or cavities 15' in the connection
areas facilitate the location of the semiconductor device 30 in the cavity 22 in the
proper location with respect to connection areas 15 using conventional
semiconductor device attachment equipment. The two or more grooves or

20  cavities 15' may be formed having any suitable geometric shape and desired depth in
the connections areas 15 by any suitable method, such as etching, coining, laser
forming, ctc. The cavity 22 of thc pre-encapsulated cavity interposer 10 having the
semiconductor device 30 located therein is filled with any suitable liquid
encapsulant material, underfill material, etc. to retain and environmentally seal the

25 semiconductor device 20 in the cavity 22 forming an essentially planar lower
surface 36 opposite the surface 24 of the pre-encapsulated cavity interposer 10 at
esscntially the same level as that of the Jower surface 1B of the second portion 16 of
traces 12.

Referring to drawing FIG. 2C, the pre-encapsulated cavity interposer 10 is

30 illustrated in cross-section having a flip-chip type semiconductor device 30 attached

to connection areas 15 which are located at essentially the same level as the lower

surface 20’ of the encapsulant 20 having one or more grooves or recesses 15’ therein



areas facilitate the |location of the sem conductor device 30 in the cavity
22 in the proper location with respect to connection areas 15 using
conventional sem conductor device attachnent equi prment. The two or nore
grooves or 20 cavities 15 may be fornmed having any suitable geonetric shape
and desired depth in the connections areas 15 by any suitable nethod, such
as etching, coining, laser formng, etc. The cavity 22 of the
pre-encapsul ated cavity interposer 10 havd-ng the semiconductor device 30

| ocated thereinis filled with any suitable liquid encapsulant nmaterial,

underfill matefthéfirst pbfiont 94 bEA Rabls ENakigg¥clderHaRNB A or ¥oldexcBunigacsolder
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sol der bunps, geobekor casitiesl 1 5 mmyshe formegbhavirgy any shitahls géomaiieshdpetaneen bond
pads of the sgrri, cgadu'g,tor devi ce 30 and .t he co_nn%ction areas 15. The one or
more grooves 6fSited G¢pth da thesonnectiopgareasqlahyanysHitable methodesuch ag etehinge

ocation of 1 BinGTkeaTEHE 0rudoHia02) B WS EeRAlh AT Lhe proer
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cavities 15 mm .fornmed having any suyitable onetric ,shape and desired
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interposer 10 having thé sem conductor device 30 locatéd therefn is filled
with any sui esspntiallyiplaniarlowes apdage36toppesitertheisurfage 34 of thelpreremcapsuwlated et c. to
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of the presengapetdndlgftion 16 of traces 12.

Referring to drawing FIG. 2D, the pre-encapsulated cavity interposer 10 is
illustrated in cross-section having a flip-chip type semiconductor device 30 attached
to connection areas 15 which extend below the lower surface 20’ of the encapsulant
material 20 covering the lower surface 18 of the second portion 16 of the traces 12

20  having two or more grooves or recesses 15' therein of the first portions 14 of a
leads 12 using two or more solder balls 32, or solder bumps, solder stud bumps, or
gold stud bumps located between bond pads of the semiconductor device 30 and the
connection areas 15. The two or more grooves or cavities 15' in the connection
areas facilitate the location of the semiconductor device 30 in the cavity 22 in the

25  proper location with respect to connection areas 15 using conventional
semiconductor device attachment equipment. The two or more grooves or
cavities 15' may be formed having any suitable geometric shape and desired depth in
the connections areas 15 by any suitable method, such as etching, coining, laser
forming, etc. The cavity 22 of the pre-encapsulated cavity interposer 10 having the

30  scmiconductor device 30 located therein is filled with any suitable liquid
encapsulant material, underfill material, etc. to retain and environmentally seal the

semiconductor device 20 in the cavity 22 forming an essentially planar lower



cavity interposer 10 at essentially the same |level as that of the |ower
surface 18 of 15 the second portion 16 of traces 12. Referring to draw ng
FIG 2D, the pre-encapsul ated cavity interposer 10 is illustrated in
cross-section having a flip-chip type sem conductor device 30 attached to
connection areas 15 which extend bel ow the | ower surface 20" of the
encapsul ant material 20 covering the |ower surface 18 of the second portion
16 of the traces 12 20 having two or norel@rooves or recesses 15 therein of
the first portions 14 of a leads 12 using two or nore solder balls 32, or
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15 15  suitable method, such as etching, coining, laser forming, etc. The cavity 22 of the

pre-encapsulated cavity interposer 10 having the semiconductor device 30 located

therein is filled with any suitable liquid encapsulant material, underfill material, etc.

to retain and environmentally seal the semiconductor device 20 in the cavity 22

forming an essentially planar lower surface 36 opposite the surface 24 of the

20  pre-encapsulated cavity interposer 10 at essentially the same level as that of the

lower surface 18 of the second portion 16 of traces 12.

Referring to drawing FIG. 3, a pair of pre-encapsulated cavity interposers 10
are illustrated in cross-section, each having a semiconductor device 30 Jocated in
cavity 22. Each semiconductor device 30 is attached to the encapsulation

25 material 20 using a suitable adhesive 38, which may be either a layer of adhesive or
a double-sided adhesive tape, to retain the semiconductor device 20 in the cavity 22
prior to the filling of the cavity 22 with any suitable liquid encapsulant material,
underfill material, etc. to retain and environmentally seal the semiconductor
device 20 in the cavity 22 forming an essentially planar lower surface 36 opposite

30 the surface 24 of the pre-encapsulated cavity interposer 10 at essentially the same
level as that of the lower surface 36 of the second portion 16 of traces 12. As
illustrated, the first portions of the traces 12 are connected to the bond pads of the



facilitate the |ocation of the sem conductor device 30 in the cavity 22 in
the proper location with respect to connection areas 15 using conventi onal
sem conductor device attachnment equi prent. The roughened surface 15 my be
formed having any suitable geonetric shape and desired depth in the
connections areas 15 by any 15 suitable nethod, such as etching, coining,

| aser formng, etc. The cavity 22 of the qre-encapsulated cavity interposer
10 havi ng the seni conductor device 30 Iocgtéd thereinis filled with any

suitable liquid encapsul ant, mterial, underfill material, etc, to retain
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traces 12. If desired, a layer of adhesive or a double-sided adhesive tape 38 may be
used to retain the semiconductor device 30 in the cavity 22 prior to the reflow of the
solder balls 32 to attach the semiconductor device 30 to the connection areas 15 of
the first portion 14 of the traces 12.
20 Referring to drawing FIG. 5, the pre-encapsulated cavity interposer 10 is
illustrated in cross-section configured to a semiconductor device 30 having bond
pads on the active surface thereof along one side thereof. The traces 12 are formed
in a pattern so that a first portion 14 of one trace is longer than fhe first portion 14 of
another tracc 12 to connect to a desired bond pad on the semiconductor device 30 in
25  aflip-chip style type of arrangement described hereinbefore.
Referring to drawing FIG. 5A, the pre-encapsulated cavity interposer 10 is
illustrated in cross-section configured to a semiconductor device 30 having bond
pads on the active surface thereof in a 1.5-sided configuration as known in the art.
The traces 12 are formed in a pattern so that a first portion 14 of one trace is longer
30 than the first portion 14 of another trace §2 to connect to a desired bond pad on the
semiconductor device 30 in a flip-chip style type of arrangement described

hereinbefore.



Referring to drawing FIG 4, the pre-encapsulation interposer 10 is
Illustrated 1in cross-section having a flip-chip type sem conductor device
30 having bond pads 10 on the active surface thereof about two sides of the
sem conductor device 30 attached to the first portion 14 of the traces 12
with the cavity 22 filled with any suitable liquid encapsulant material,
underfill material, etc. to retain and se% the sem conductor device 20 in
the cavity 22 fanning an essentially plardaf" |lower surface 36 opposite the
surface 24 of the pre-encapsul ated cavity interposer 10 at 15 essentially
the sane |evel as tReferins toideawingbFC s thecprespcapsuleted cavitsvinterprset 1l 16 of
traces 12. |If | . 0 LV . l,e-.S] jve tape
38 may be useﬁﬁ‘? %gtgdej{nacﬁ‘%&ls%ﬁgﬁ%negﬁn@gﬁgﬁ%ﬂ §§e%§g€qé§§&28&§é ?@ga cavi f 22 prior
to the refl ow pidstonahe svive surfirelthgedtdolely AbdLhb 16rpsidecstithosemicomuctdevi ce 30
to the connection areas 15 of the first portion 14 of the traces 12. 20
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| onger than thg fi sft portion 14 of another trace 12 to connect to a
desired bond p8d®3Re!He seni conductor device 30 in 25 a flip-chip style type
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30 than the figitacetetdfTochtbddhn twBIBEbS thE 8&hicdrducRorBieesd. e ilfuskiagdr ed
bond pad on the sem conductor device 30 in a flip-chip style type of
arrangenent dethersednnd poitioneilf lof therteaces IextdRddfferm canh side ofitheri ng FI G 5B, the
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The traces 12 are forned to in a Rattern to vary in_length and
1S  semiconductor device 30 such as described in drawing FIG. 4.

Referring to drawing FIG. 5D, a pre-encapsulated cavity interposer 10 is

illustrated in plan view to show the layout of the traces 12 for a one-sided bond pad
configuration for a semiconductor device 30 having bond pads on the active surface
thereof located on one side of the semiconductor device 30. As ilJustrated the

20  second portions 16 of the traces 12 extend from each side of the pre-encapsulated
cavity interposer 10 to extend over the bond pads 31 located on the semiconductor
die 30. The pre-encapsulated cavity interposer 10 is typically used for a
semiconductor device 30 such as described in drawing FIG. 5.

Referring to drawing FIG. 5E, a pre-encapsulated cavity interposer 10 is

25 illustrated in plan view to show the layout of the traces 12 for a 1.5-sided bond pad
configuration for a semiconductor device 30 having bond pads on the active surface
thereof located on 1.5 sides of the semiconductor device 30. As illustrated the
second portions 16 of the traces 12 extend from each side of the pre-encapsulated
interposer 10 to extend over the bond pads 31 located on the semiconductor die 30.

30  The pre-encapsulated interposer 10 is typically used for a semiconductor device 30
such as described in drawing FIG. 5A.



5 configuration so that the first portion 14 of a trace connects to a
desired bond pad of the sem conductor device 30 in a flip-chip style type
arrangenent described hereinbefore. Referring to drawing FIG 5C, a
pre-encapsul ated cavity interposer 10 is illustrated in a plan view to show
the |l ayout of the traces 12 for a two-sided bond 10 pad configuration for a
sem conductor device 30 having bond pads _pn the active surface thereof

| ocated on two sides of the sem conductor device 30. As illustrated the

second portions 16 of. the traces tend fromeach side of. tkh
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-13- Referring to draw ng , a pre-encapsul ated 1|

i |l ustrated i ntypé¢ afamangement deboibed hereinhpford. of the traces 12 for a one-sided

bond pad 15 Referring to drawing FIG. 7, the pre-cncapsulation interposer 10 is illustrated
in cross-section where four pre-encapsulation interposers 10 are stacked and
connected in QDP form by reflowed solder paste 44 connecting the connecting
surfaces 18 of the second portions 16 of the traces 12. The semiconductor
devices 30 are attached to the first portions 14 of the traces 12 in a flip-chip style

20  type of arrangernent described hereinbefore.

Referring to drawing FIG. 8, the pre-encapsulation interposer 10 is illustrated
in cross-section configured to connect to two semiconductor devices 30 having bond
pads on the active surface thereof in a one-sided configuration as known in the art.
The traces 12 are formed in a pattern so that a first portion 14 of one trace is longer

25  than the first portion 14 of another trace 12 to connect to a desired bond pad on the
semiconductor device 30 in a flip-chip style type of arrangement described
hereinbefore. An adhesive 38 may attach the semiconductor device 30 to the
encapsulated traces 12 and to each other. The semiconductor devices 30 are stacked
having an offset from cach other along the side of the semiconductor device 30

30 having the bond pads located there along. As illustrated, some of the traces 12 are
formed having a stepped second portion 14’ to attach to bond pads on one side of the

lower semiconductor device 30.



configuration for a sem conductor device 30 having bond pads on the active
surface thereof |located on a |long side of the sem conductor device 30. As
illustrated the 5 second portions 16 of the traces 12 extend from each side
of the pre-encapsulated cavity interposer 12 to extend over the bond pads
31 | ocated on the sem conductor die 30. The pre-encapsul ated interposer 10
Is typically used for a sem conductor devijge 30 such as described in
drawing FIG 5H Referring to drawing FIG 6, the pre-encapsul ation
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the [|ower 'Sem conductor
Referring to drawing FIG. 9, the pre-encapsulation interposer 10 is illustrated

in cross-~section in a stacked and interconnected configuration for use with a
semiconductor device 60, such as a controller semiconductor device known in the
art, and another semiconductor device 50, such as a DRAM or NAND flash memory

20  type semiconductor device, is a stacked configuration. Both of the
pre-encapsulation interposers 10 have been formed having two second portions 16
for the traces 12. The upper pre-encapsulation interposer 10 is formed having the
first portions 14 of the traces 12 configured to attach to the bond pads of the
semiconductor device 60 which are located solely along one side thereof, such as

25  described in drawing FIG. SB hereinbefore in a flip-chip style type atrangement.
The lower pre-encapsulation interposer 10 is formed with the first portions 14 of the
traces 12 configured for attachment to the bond pads on the active surface of the
semiconductor device 50 which are located along two sides thereof in a flip-chip
style type arrangement as described berein.

30 Referring to drawing FIG. 10, the pre-encapsulation interposer 10 is
illustrated in cross-section in a stacked and interconnected configuration for use with

a semiconductor device 60, such as a controller semiconductor device known in the



-14- Referring to drawing FIG 8A, the pre-encapsul ation interposer 10 is
illustrated in cross-section configured to connect to two sem conduct or
devices, a controller sem conductor device 60 and a NAND sem conduct or

devi ce 50, each having bond pads on the active surface thereof as described
herein as known in the 5 art. The traces 12 are forned in a pattern so that
an upper first portion 14 of one trace %nnects to bond pads of the
controll er sem conductor device 60 while the |ower first portions 14
connect to bond pads on the active_ surface of a NAND sem conductor device

50 in flip-chip AW sepiroadestorgdevices ddsHeh aresNANIL fasheempfys¥PoOre. An
> A S bLa ] . ol ! ]
the-sor conducy b lordtliis R de B i enids QRGP il ipd B Hhve BRSh itndtt | 2

sem conduct or haevp oo Btond perisasTi 6 furdheciaes ﬁEVTls@ﬁprQBﬁF@ch{suhﬁSh acked
arrangenment with the re-encaﬁsul ation-interposer 10 bein hi cker to

accommodat e  1RtEPeKil0 dntammed havies thedystipeaions 44 wf the trases Ehecanfigured tpej ng a

stepped arg ANGREHD the %ﬁ%&ﬂgﬁg&@%&ﬁ@&%&ﬂﬁé’% bRlcndeY io%gtﬁl g&l)sfligng

different Siz e cavlt ed and envi ronnent a aled with

a suitabl e enahpgohaside SferedRefueh as dgctibedinainawigg FIG: 5Phereinbefore in a
pr e- encapsul a':qition Jnt ié{)oser 10 is illustrated in cross-sectionin a

stacked and i RFhigsHae tYes agaREemsnt: aﬂﬁﬁwﬁwmﬁ@mﬂl@ﬁoﬁlnt%?ﬁew%ﬂﬁt or
device 60, sug \ﬁt}F@@tﬁEﬁlghﬁ.&)ﬁ‘imoﬁR{Qqﬂﬁé%ﬁﬁgkﬁﬁg}(ﬂ@cﬁrﬁeﬂtrﬂ&mart’ and

anot her sem conductor devicC such as a ash menory 20 type

sem conduct or bdad pads,onithe activeantfad of ol deglicondiieror ddvidel 500k hith ere located
pre-encapsgl atjon interposers, 10 _have been forned havi n% two second portions
P

16 for t A tﬁ%&“’iéi@#ﬂ’é'ﬁ?ﬁﬁb@ fliprchig pryle xR HTANGAMERH28 cgibed hereins £ or ed
having the first mféﬁiﬂﬂg’u‘?;’ﬂwmg flﬁ?li’r%%&\%h ﬂﬁg%gﬁ{ib\gg{ggg%&gp lﬁfst ach to the

bond pads of the semco tor “devi ce are solely al ong one
si de t hereof, ilusthatedsn 2osssstion ealstacked madimercétinecte$Botfegueitidnebouse with a
flip-chip style er poser 10
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t ype arr adfensemicasdubtwraievicedn astaeked configuration. All pre-encapsulation
interposers 10 have been formed having two second portions 16 for the traces 12.
The upper pre-encapsulation interposer 10 is formed having the first portions 14 of
the traces 12 configured to attach to the bond pads of the semiconductor device 60
which are located solely along one side thereof, such as described in drawing
20 FIG. 5B hereinbefore in a flip-chip style type arrangement. The lower
pre-encapsulation interposer 10 is formed with the first portions 14 of the traces 12
configured for attachment to the bond pads on the active surface of the
scmiconductor device 50 which are located along two sides thereof in a flip-chip
style type arrangement as described herein.
25 Referring to drawing FIG. 12, the pre-encapsulation interposer 10 is
illustrated in cross-section in a stacked and interconnected configuration for use with
semiconductor devices 50, such as DRAM flash memory type semiconductor device
having the bond pads located on the active surface thereof in essentially a single
column in essentially the center of the active surface. Both pre-encapsulation
30 interposers 10 have been formed having two second portions 16 for the traces 12.
The upper pre-encapsulation interposer 10 is formed having the first portions 14 of

the traces 12 configured to attach to the bond pads of the semiconductor device 50



30 Referring to drawing FIG 10, the pre-encapsul ation interposer 10 is
illustrated in cross-section in a stacked and interconnected configuration
for use with a sem conductor device 60, such as a controller sem conductor
device known in the -15- art, and two sem conductor devices 30, such as a
NAND flash nmenory type sem conductor device, Al of the pre-encapsul ation
I nterposers 10 have been fornmed having t second portions 16 for the
traces 12. The upper pre-encapsulation Timnterposer 10 is forned having the
first portion races 12 configured to 5 attach to the bond pads

14 of the
of the seni co%ﬂ'&&bﬁi‘“ﬁlﬁ\/‘? é@‘@'@l’ SirlecthipaireangementeBadipresepcapayiation one side
thereof, suchifemds2q0!iPamhnbe it Bfhel hiterRed bl PRI U Ahdiledh k! | P~ CNi P
styl e type arrangement. The I ower pre-entapsul atl on er posers are

formed with tlenfection aas 18 ofithe dctond portiens 16:6fe lrdcaaa2f i gured for attachment
to the bond pads gn_the active surface of the sem conductor device 50 which
are located 10 al oR§ferTing o drawingflBe 43, the,prg-encapsulatipn ilerppeer dQ i ar r angenent

as descri bgd Ii'lﬁfsﬁ%ﬁilin 5%@?%583991& é)stgcrléwiaﬁ'@%ﬁér&n&&gdé&@"&ﬁféﬁi@%?ﬁ’é%i ion

i nterposer 10 1S ustra N cross-section in
i nt er connect edemizofduptoralevines 5@ sucksss DRAM flashmhenogugpcdeniesndactob0, such as
a controller sem conduct or deviage known in the art, and eight other

seni conduct or dgwigss ?“56}}‘?'39.5'@}? _ %Locate?\lm\lﬁwch&%smmf{fﬁ(&f&éﬁﬂ@@m%onduct or
device, in a $g¢ lﬁﬂm@?rf‘édsgr'rlfaﬂg'tlﬁh"ccnt%#k:oﬁfoﬁ'oi@fe?a%rﬁ% ﬂféﬁt‘a@ of {nat er posers 10

have been forned having two setond portrons 0 races 12. The upper
pr e- encapsul atemicondictorpesiees 30 Bothipps-emdpdudationdnielisérs 10 hayobdeh dorgneti4 of
the trace cqnfi\gured 0 attacg to the bopd pads of the sem conduct or

devi ce eoi’&ﬁihew"_&f O fis0nd BRFHIORS L9 {orabeacen e IDeIUPRCK BrecRicapyiAiNnas
described in %QWFM 1éqsfdn§edﬁ§'ig§fjt@git}|§l ortidns'14 o?tﬂét&#’s&lmsp?@flgr%e?&!ype

arrangenent . ower pl e-enca n 1nterposer wth the
first porti onattdeh tofthe bondtpads efthe Remicomductridevicé 60 hexeinbeforeinta flip-chipe bond
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herein. 25 Relofcr B?Geﬁd@vc_@rsalﬂfef‘ std 43 b&@ecnttE@ cONiReAAFARRU 41 thd'sdcBA®T poser 10
is illustrated in cross-section in a stacked and I nterconnected
confi gur atlh on ppoionaid 6 ofitheitraces 12.
Referring to drawing FIG. 14, the pre-encapsulation interposer 10 is
illustrated in cross-section in a stacked and interconnected configuration for with use
for a variety of different types of semiconductor devices 50, 60 having bond pads
located on their active surfaces along a number of sides thereof as described
20  hereinbefore with all secmiconductor devices 50, 60 connected to circuits on a
suitable substrate 1, such as a printed circuit board. All pre-encapsulation
interposers 10 have been formed having three second portions 16 for the traces 12.
The upper pre-encapsulation interposer 10 is formed having the first portions 14 of
the traces 12 configured to artach to the bond pads of the semiconductor device 50
25  hereinbefore in a flip-chip style type arrangement. Each pre-encapsulation
interposer 10 is connected to the other and to the circuits on the substrate 1 by
reflowed solder paste 44 between the connection areas 18 of the second portions 16
of the traces 12 and the circuits on the substrate 1.
Referring to drawing FIG. 15, a pre-encapsulation interposer 10 is illustrated
30 incross-section in a configuration for use with a CMOS imager semiconductor

device (not illustrated). The pre-encapsulation interposer 10 includes a central

aperture 11 therein.



sem conduct or devices 50, such as DRAM fl ash nenory type sem conduct or
device having the bond pads |ocated on the active surface thereof in
essentially a single colum in essentially the center of the active
surface. Both pre-encapsulation 30 interposers 10 have been fornmed having
two second portions 16 for the traces 12. The upper prc-encapsul ation
interposer 10 is formed having the first_ jportions 14 of the traces 12
configured to attach to the bond pads of the sem conductor device 50 -16-

her ei nbefore in a {ljp-chip, styl y ay rangenent. .Each pre-epcapsul ation
i nterposer 10 is cgﬁ'r?g%??e dc'ﬁw%ﬁg:lﬁt ﬂi‘}" ?PYE%PF%R%H"%PH 0 5§6e 44 bet ween
the connecti Qfs@ht®d drdsiect HEinTaE0 19 19300 88HSin hGop bW BolifORe foht-
Referring to drawng FIG 13, the pre-encapsulation interposer 10 is 5

i |l ustrated i sidey fosmingabe prerencapsalasion akerposend0i the eentahapertuesil L dinsti gur at i on
for use with _sem cqnductor .devic sugh as DRAM fl ash ne y type
sem conduct or poﬁ'@@iﬁgé’,ﬂgﬁ%‘iﬂ"ﬂ@omgelﬁoqi%aﬁigé' P@%@B&Miﬁ?of‘ﬁé&wn? e surface

thereof insessenti Rlefeyridg tof dvawing RIGN$5B, ihepeamntimblakon erp8st €0 ior tion of
the active surface of the sem conductor devices 50. Both pre-encapsul ation

i nt er posers 1@lustrated ineeness-saction haingia CM{SS images sarvinoniduetor ideyvice 7@ having t he
traces 12. The_upper pre-gncapsul.atian i.nterposer 10.,is f d having the
first portiond® i’ﬁg%?g E‘ﬁ@ 7??3’&%5&32" eglm—f:laalsggeo ttodl.sm&g(ofljctw ngfe?ﬁ'émB%tf‘?d pads of
the sem condugiedfirsgortio 196f Ihe LRl Mahaling @ gldsh P4 Cdrahsparbit Rerhbdre
arrangenment. Each pre-encapsul ation interposer 10 is connected to the other

by refl owed sd&¢cated qyaseeatralapsaumedreontastingiha appérsnrfageciisofte of t he second

15 portio 16 _of th race , f elalr} to drawi ng FI 4. the

pre- encapgél atep%ﬁ?s‘flﬁﬁeiropﬁgéﬁa%_ditgacﬁmgggpég%&cﬁnﬁ&g8‘6%%‘%”3%15i78:?yi n a
stacked and i pieMe TESHEHISORbMINE RiwePSurfas 7Rof theds 78 Ahrcagh @id ety of
different types of sem conductor devices 50, 60 having bond pads |ocated on

their active $pertureds, andatrgchediie s EMOS imagersemirondedtordeviredr i bed 20
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pre-encapsul atiflgstratetd it Efopeseetion hivihgy EMOS imhger drdicbadices delicegosecond
portions 16 for the traces 12. The upper pre-encapsul ation interposer 10 is
formed hatPng aitached to encapatlant 3Aysing agpitable adhesive with the CMOS imager

semiconductor device 70 connected to first portions 14 of the traces 12 using bond

wires. The glass 74 is located over aperture 11 having the members 76 attaching the
glass to the encapsulant 20. The second poﬁions 16 of traces 12 are formed having
connection areas 18,

20 Referring to drawing FIG. 15D, the pre-encapsulation interposer 10 is
illustrated in cross-section, as in drawing FIG. 15 and top view in drawing
FIG. 15A, for the first step in the forming of the CMOS imager semiconductor
device 70 attachment thereto in a flip-chip style. In step 2, the CMOS imager
semiconductor device 70 is attached to the first portions 14 of the traces 12 using

25  gold to reflowed solder ball or bump typc attachment in a flip-chip type style. In
step 3, the members 76 are attached to the CMOS imager semiconductor device 70
using a suitable type adhesive. In step 4, the glass 74 is attached to the members 74
using a suitable adhesive. In step 5, a suitable encapsulant 34 is used to fill the
cavity 22 to seal the CMOS imager semiconductor device 70 in the

30 pre-encapsulation interposer 10. In step 6, solder paste 44 is applied to contact
areas 1B of the sccond portion 16 of the traces 12 for connection of the CMOS

imager semiconductor device 70 to a camera chip module (not shown). This process



the traces 12 configured to attach to the bond pads of the sem conductor
device 50 25 hereinbefore in a flip-chip style type arrangenent. Each
pre-encapsul ation interposer 10 is connected to the other and to the
circuits on the substrate 1 by reflowed sol der paste 44 between the
connection areas 18 of the second portions 16 of the traces 12 and the
circuits on the substrate 1. Referring to.ggawing FIG 15, a
pre-encapsul ation interposer 10 is illustrated 30 in cross-section in a

configuration ' (ME ' ice (not.
il lustrated). %3/ %sr%g?e\é%%g{)%tﬁ at'i og n H?%%resre%gésg@w{tgyf&éryg{eu7(9§§a\6é§lcgccé)&f'%; ns
aperture | 1 thetheifivst poitfonsRéfofthe trged 12 dsing\borl Wirs hat déscribbe herein with

pre-encapsul ati on int Sr poser 10 illustrated in cross-section in FIG 15 is
i | lustrated i n™@PESIC FraXiInEFhi G- t he four sides forming the

pre-encapsul ation i %?%r{lﬁ?ﬁfdrl@inft gagg.rmé | -é\@?ﬁsﬁﬂﬁ& H?lgﬁéeéﬁb%port ion 14

and second portion 16 races entapsulfation na .5
Referring tb dilhwimtpdfit Gosstiddiion heshomeriaiceisy FiG) ISC haviigy POCMOS ffages
illustrated in _crposs-sectjon Hﬁvi ncgeg CMOS i mager sem conductor device 70
having an i ma§fRigoRguetorasvice i} attachgd thereto and a Senps of preyencapsylationng gol d t o
sol der bunps t [ ; ' : Vi | ass
74, a transpar g?]tteﬁpﬁgeéigﬂri {iﬁvnl?%g%r% eg s%’égraﬁ%%c%rdg?ﬁg%%tr# ﬁerdztﬂgre%al}:ﬁg%gf(?ng t he
upper surface 2anfegurstion a0llestraedin deantingBIGrid. at t ached to the CMOS i mager

sem conduct or devic 0.b npers 76_extending fromthe | ower surface 78
of the glass 74, Fh&?&dﬂ“g?ﬁ’e&g‘a’gp@rﬁ@ 27-1“1? P‘ESFR?C%RSPE'&‘%H“?TBO%@H(!OG\/[)S i mager .
sem conduclor dwtERd (PerofRleiion RsHolndh Apivig gkéhst%vi&é;hecyxow aper
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pre-encapsul ati on i nterposer I's illustrat I'n Cross-
CMOS i mager sen¢nisnodustardeviice 78 attakhed ferato aad treaddidormbpmeenchmntatidd usi ng a
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connecti on ar eaecond poRionRéé of the tracesol 2chre vonmgeted Gsing Saldet pestepidaat évec apsul at i on
I nterposer 159 icgnnectiot'l arcas 18 of the second portions 16. As many additional lenses 86 may be
attached to pre-encapsulation interposcrs 10 and stacked on a preceding
pre-encapsulation interposer 10 having a lens 86 installed therein.
Referring to drawing FIG. 18, a pre-encapsulation interposer 10 is illustrated
in cross-section as shown in drawing FIG. 15C having a CMOS imager 70 attached
20 thereto and an additional pre-encapsulation interposers 10 having an additional
lens 86 attached to first portions 14 of traces 12 by a suitable adhesive 88 in
cavity 22 of the pre-encapsulation interposer 10. The second portions 16 of the
traces 12 are connected using solder paste 44 at the connection areas 18 of the
second portions 16. As many additional lenses 86 may be attached to
25  pre-encapsulation interposers 10 and stacked on a preceding pre-encapsulation
interposer 10 having a lens 86 installed therein. As illustrated, the additional two
lenses 86 are used for an optical zoom effect for a camera module (not shown).
Having described the inventions of the pre-encapsulated interposer frame, it
will be apparent to one of ordinary skill in the art that changes and ﬁwdifications
30 may be made thereto, such as the addition of vertical molded guides in the cavity of
the pre-encapsulated interposer frame to guide a semiconductor device in position in

the cavity, using a pre-capsulated interposer frame to house three or more



illustrated in cross-section, as in drawing FIG 15 and top view in draw ng
FIG 15A, for the first step in the formng of the CMOS i mager sem conduct or
device 70 attachnent thereto in a flip-chip style. In step 2, the CMOS

i mager sem conductor device 70 is attached to the first portions 14 of the
traces 12 using 25 gold to reflowed sol der ball or bunp type attachnment in a
flip-chip type style. In step 3, the nemi9ers 76 are attached to the CMOS

i mger semnm conductor device 70 wusing a suitable type adhesive. In step 4,
the glass 74 | | } esive. In
step 5, a Sui?ggﬁéﬁgﬁggggﬁﬁg%?ﬁggﬁ?gﬁ%égﬁﬂ?gﬂé$ﬁ?i?ﬂéUﬁ%ﬂ@%fgﬁgg to seal the
CMOS i mager seonreoteduac ficst pdiong of the tiacestth eoriRcptoa-semicqndudtar dayicej ett.er poser
10. In step 6,, solder paste, 44 is applied . to,contact, greas 18 of the second
portion 16 of SP?I‘FM“&E%%’ I’;“L‘%d‘f‘fﬁm%ﬁ‘%éﬁtﬂ’ tape £hve 3‘9‘%@8& IYVERISnduct or
device 70 to a canera chip nodule (not shown). This process -18- may al so be
used for a CMOS i mager sem conduct or device 70 having connections to the
first portions 14 of the traces 12 using bond wires has described herein
with respect to drawing FIG 15C. Referring to drawing FIG 16, the
pre-encapsul ation interposer 10 is 5 illustrated in cross-section as shown
in drawing FIG 15C having a CMOS i mager sem conductor device 70 attached
thereto and a series of pre-encapsulation interposers 10 having various

sem conductor devices attached thereto in a stacked configuration as
illustrated in drawing FIG 14. Referring to drawing FIG. 17, the
pre-encapsul ation interposer 10 is 10 illustrated in cross-section as shown
in drawing FIG 15C having a CMOS i mager semni conductor device 70 attached
thereto and an additional pre-encapsulation interposer 10 having a
additional lens 86 attached to first portions 14 of traces 12 by a suitable
adhesive 88 in cavity 22 of the pre-encapsul ation interposer 10. The second
portions 16 of the traces 12 are connected using sol der paste 44 at the 15
connection areas |8 of the second portions 16. As many additional |enses 86
maybe attached to pre-encapsul ation interposers 10 and stacked on a
precedi ng pre-encapsul ation interposer 10 having a lens 86 installed

t her ei n.



Referring to drawing FIG 18, a pre-encapsul ation interposer 10 is
illustrated in cross-section as shown in drawing FIG 15C having a CMOS

i mger 70 attached 20 thereto and an additional pre-encapsul ation

i nterposers 10 having an additional lens 86 attached to first portions 14 of
traces 12 by a suitable adhesive 88 in cavity 22 of the pre-encapsul ation

i nterposer 10. The second portions 16 of_ sphe traces 12 are connected using
sol der paste 44 at the connection areas. 18 of the second portions 16. As

many additional |enses 86 nay be attacEi 25 pre-encapsul ation
i nterposers 10 and stacked on a preceding pre-encapsulation interposer 10
having a lens 86 installed therein. As illustrated, the additional two

| enses 86 are_used for an optical zoomeffect for a canera nodul e (not
shown) . Havi n§Viaeisciaimed it he i nventions of the pre-encapsul ated interposer
frame, it wll be apparent to one of ordinary skill in the art that changes
and nodifications 30 nay be nade thereto, such as the addition of vertical
nol ded guisles in the caw pry-enéapsiiatep famRvoapsivingt ed i nter poser frame to

gui de a sem conductor, device in position jn_ the cavity, using a

pr e- capsul at e@n Pmaeﬁ%ers&m Hhaving meAKy theipigeths cavipy havinga P@g% ebhauct or

devi ces, the use offugi1ugh e SAERINE Bolebi@ IR Shohlididt Slendifinect ed to

first portions of aces to conhnect®to a sem con dévice,®etc.
Such changes or nodietéapmindpakl are i ntended to be covered by the clai ned

i nventions. -20- CLAI at is clained [s:. 5 1. A pre-encapsul ated frane

conprising: af P@H&'&Mﬁéﬁ%ﬂoméﬁhWFm‘%eddBW§V’ ?ﬂ‘;&ﬁ@%ba\ﬂ%a Besbity

havi ti ; : : ' th
aving a pgrtion Obﬁﬁﬁ exﬁﬂ&ﬁgwgﬁéﬁﬁxdﬁfﬁg ?rﬁéﬁsg%ﬂeﬁW&%ﬁfnﬁgr anot her

portion extending er ear ound, a races |l ocated 1n the
encapsul at ed nenbethe szt and aseohd pomign axtendisg in the apather pomtianxofatheli ng i n t he

portion of the encapsul at ed nenber extendi over ., the cavity and a second
portion extending F&Wﬂ@a Hleﬂg{é’ ?ﬂ“FF‘Sﬂg%‘ﬂglﬁﬁ’é m@W@a‘b‘ﬁﬁ“&‘t@é’Wﬁ%
connected to the fiphgfonMeing ekPosedTsr Wfecion thigersecoNnd

15 2. The pre-encapsulated frame of claim 1, wherein the one end of the
second portion of a trace of the plurality of traces includes at least one of one or

more reccsses therein and a roughened surface.

3. The pre-encapsulated frame of claim 1, wherein the plurality of traces
20 comprise:
a first plurality of traces having a first portion extending from one side of the
encapsulated member across a portion of the cavity; and
a second plurality of traces having a first portion extending from another side of the
encapsulated member across a portion of the cavity.
25
4. The pre-encapsulated frame of claim 3, wherein the plurality of traces
further comprise:
a third plurality of traces having a first portion extending from a third side of the
encapsulated member across a portion of the cavity.
30



portion being exposed for connection thereto. 15 2. The pre-encapsul ated
frame of claim1, wherein the one end of the second portion of a trace of
the plurality of traces includes at | east one of one or nore recesses
therein and a roughened surface. 3. The pre-encapsul ated franme of claiml,
wherein the plurality of traces 20 conprise: a first plurality of traces
having a first portion extending fromoniside of the encapsul ated nenber
across a portion of the cavity; and a second plurality of traces having a

first portion extesdingrhg g aRapifliectrdie Bf abiies, AR AhAllyBEL, act oss

a portion of the cavity. 2 e pre-encapsul ate rame o
wher ei n t he plenthericompnse:t races further conprise: a third plurality of
traces having

fiorst portion extendipng froma third_side,of th
encapsul at ed ﬁg%‘g} 3]:99?’8% g% téacﬁf‘)ﬁi“il%a E%t pprdiop gytepding fom Q@-“ﬂé.“deFH’é the
pre-encapsul at ed f ass@Ihted hitiniBef acrdids] firilord BEnPLaVigl i ty of traces further
conprise: a fourth plurality of traces having a first portion extending from

a fourth sbde of the encapsul ated nenber across a portion of the cavity. 5
6. The pre-encapsulated. frame of claiml rein the second rtion of a
trace incl udes tw_o6porti%‘ﬁ?“é?}f&g%%at?‘p%mf\ﬁgaémg’p‘g'_ﬂﬁrﬁf’é‘éfz ?Féﬂ‘gcg?‘?m?'?" he
pre- encapsul atQghck mcﬂfd@%%?édiaﬁaee@t)séalmrmtﬂeen\smhméa Ragbder 10 end of a
trace is exposed for connection thereto. 8. The pre-encapsul ated frane of

claim1l1, wherein the pre-encapsul ated interposer frame conprises one of a

Strip of Pre. encapsil at o b ARt edini S PEEE AP BREY SV FrAgRPT © &1

pre-encapgol akesd of 4 &a8Sis exposed for connection thereto.

8. The pre-encapsulated frame of claim 1, wherein the pre-encapsulated

interposer frame comprises one of a strip of pre-encapsulated frames.

15 9. The pre-encapsulated frame of claim 1, wherein the pre-encapsulated

frame comprises one of a panel of pre-encapsulated frames.

10.  The pre-encapsulated frame of claim 1, further comprising a
semiconductor device located in the cavity of the encapsulated member.
20
11.  The pre-encapsulated frame of claim 10, wherein the semiconductor

device comprises a flip-chip type semiconductor device.

12.  The pre-encapsulated frame of claim 10, wherein the semiconductor
25  device comprises a semniconductor device having at least one bond pad thereof

connected to at least one trace using a bond wire.

13.  The pre-encapsulated frame of claim 1, wherein the first portion of a
trace has a length greater than that of the first portion of another trace.
30



10. The pre-encapsul ated frane of claim11, further conprising a

sem conduct or device located in the cavity of the encapsul ated nenber. 20
11. The pre-encapsul ated frame of claim 10, wherein the sem conductor

device conprises a flip-chip type sem conductor device. 12. The
pre-encapsul ated frane of claim 10, wherein the sem conductor 25 device
conpri ses a sem conduct or devi ce having N | east one bond pad thereof
connected to at | east one trace using a nd wire. 13. The pre-encapsul at ed
frame of claim1, wherein the first portion of a_ trace has a length greater
than that of the filAst pFdedroancspsuiaied frame of elgim 33@hergin the first ppwion of a

re-encapsul a f ' [ he 1. hon.of a trace of
Fhe f1rat pl urars oy AePrs phrallyll et Ehchaby Bt e 3t b R e obrlent
portion of aofa&aee of tht Beconapuraliploftradest y of traces. 5 15. The

pre-encapsul ated frane of claim 10, wherein the plurality of traces
conprise a plurality of traces configured for connection to a sem conductor

devi ce havigng bond ,pads i - S| . e pre-en at ed
frame of claim 10, 1§her é[;hﬁ p?%'g&gpé‘pgﬁ?@ﬁéﬁyElfﬂ*??’a%@%‘”@d‘ﬁ%ﬁugazﬁgwpI urality
of traces confiiagey qihprise aphirakgtof GracdsTonfifiesd foredhndclibn tel£dnficotthiciong t he
bond pads thereof in a 1.5-sided layout. 17. The pre-encapsul ated franme of

clai m 10, wherdévige hiengbondipadsyn apne-sidedlayotonpri se a plurality of traces
configured for connection to a sem conductor 15 device having the bond pads
thereof in a one-sided | ayout along the |long side of the sem conductor

device. 18. The praé6encame preerchpéulsted frane of slaith 10, whéteinahe plubgditpbir al i ty of
traces conprise a plurality of traces configured for connection to a
sem condudPor 'rases GRmpTISE 2ipANRIY of acessealigied farcepraction to & semigordugton | ayout .

19. The pre-e f i _ hein.the plurality of traces
conprise a pl l’}frégi&?péﬂg?ﬂ}erl%ogxg?ag%dﬁgéegtfrﬁe%f??gr g(’) r?g%t ion to a sem conduct or
17.  The pre-encapsulated frame of claim 10, whercin the plurality of
traces comprise a plurality of traces configured for connection to a semiconductor
15  device having the bond pads thereof in a one-sided layout along the long side of the

semiconductor device.

18.  The pre-encapsulated frame of claim 10, wherein the plurality of
traces comprise a plurality of traces configured for connection to a semiconductor

20  device having the bond pads thereof in a two-sided layout.

19.  The pre-encapsulated frame of claim 10, wherein the plurality of
traces comprise a plurality of traces configured for connection to a semiconductor
device having the bond pads thereof located essentially in the center of the

25 semiconductor device.

20.  The pre-encapsulated frame of claim 10, wherein the plurality of
traces comprise a plurality of traces configured for connection to a semiconductor
device having the bond pads thereof located essentially in a single row in the center

30 of the semiconductor device.



devi ce having the bond pads thereof |ocated essentially in the center of the
25 sem conductor device. 20. The pre-encapsul ated franme of claim 10, wherein
the plurality of traces conprise a plurality of traces configured for
connection to a sem conductor device having the bond pads thereof |ocated
essentially in a single rowin the center 30 of the sem conductor device.
-23- 21. The pre-encapsul ated frame of c#28-m 10, wherein the plurality of
traces conprise a plurality of traces configured for connection to a

sem conductor  devige hawk pi-dnkepsenitéli PGS of GNE LY, wieedh ot gsagaidral Iy in
multiple rows essentially "in the center of the sem conductor device. 5 22.

The pre- encapyatescemprisearplueglity phiranes oonfigured £or conneptionstoragemieomdagtonl at i on

material |ocated in . the,cavi f, the..,encapsul d.menper. 23. The

pi e- encapsul af®dcs E%’h%g‘&fi BPégﬁfberﬁﬁépﬁgﬁﬁsﬁ@%t@ﬁQQ"bWHnR’é‘ie KOS esseptidly ong
portion of a iddeRemtbr dfltBe Bmitanduktor dbvikg. aces i ncl udes one of a groove
therein and a roughened surface thereon. 24. The pre-encapsul ated franme of

claim1, wherein the second portion of a trace of the plurality of traces

conprises a plural bty o tion ortion havi ng _one,_end of the
second portion bei 2% extpnc}gﬁ% J_f%@%&ﬁ%%%ﬁﬁ} ‘f‘lﬁ‘é’? t‘?’g" compgsing:

pre- encapsul agfshpbulaith Mhtefhldbiadd intheE ity of B énedpshiatedl mémBer, encapsul at ed
menber includes a cavity having a size for nore than one sem conduct or

device to be |ocated therein. 20 26. A pre-encapsul ated assenbly conpri si ng:

a first encapsul at me hav. i her ei e cavit ving a
portion of the fi?g't e@gb‘geu g?é%laz%cﬁﬁ%wéé&%léﬁ'ﬁf’n@?%‘@ﬁ%%%ﬂéﬁg?‘benot her
portion gyt essbond pbiidheRaeane of e phwrdlitylofiraéed ifdludes 66 5f h e thekdin t he
first encapsul ated nenber, each trace having a first portion extending in

the portion ofnd agoughenad sufaegbareated nenber

24.  The pre-encapsulated frame of claim 1, wherein the second portion of
a trace of the plurality of traces comprises a plurality of portions, each portion

15 having one end of the second portion being expdsed for connection thereto.

25.  The pre-encapsulated frame of claim 1, wherein the cavity of the
encapsulated member includes a cavity having a size for more than one
semiconductor device to be located therein.

20
26. A pre-encapsulated assembly comprising:

a first encapsulated member having a cavity thetein, the cavity having a portion of
the first encapsulated member extending thereover and another portion
extending therearound;

25 - aplurality of traces located in the first encapsulated member, each trace having a
first portion extending in the portion of the first encapsulated member
extending over the cavity and a second portion extending in the another
portion of the encapsulated member connected to the first portion, one end of
the second portion being exposed for connection thereto;

30  afirst semiconductor device located in the cavitly of the first encapsulated member;



extendi ng over the cavity and a second portion extending in the another
portion of the encapsul ated nenber connected to the first portion, one end
of the second portion being exposed for connection thereto; 30 a first

sem conductor device located in the cavity of the first encapsul ated nenber;
-24- a second encapsul ated nenber having a cavity therein, the cavity having
a portion of the second encapsul ated nenbgg extendi ng thereover and another
portion extending therearound; a plurality of traces located in the second

encapsul at ed [y, i fharst portion, extending in the
portion of thgPs g%@apegg?ép %@dﬁﬁeﬁg@%gﬁﬁéﬁa?ﬁg m%‘\s? b %°é"’§¥d}ﬁ‘9g ﬁﬁﬁmgnsecond
portion extendi ng iof thesecontsnbgpsuatadt meanberlexiehding Baeeiver SitCaideet péréidn Member

connected to the first portion, one end of the Second portion being exposed
for connection there&tepdisg thereargyind; end of a trace of the plurality of traces

of the first . i cond or ,devij ce
Cocated i n t nd BN iREed BERE i AP fectld rcaRRAEa REMBER S5 THt paHe &
pre-encapsgl at ed agistroyorodxtendirigin e pottie 6 the tivaphiilated mefide} &R or
devi ce conprises a NAND sem conductor nenory device. 15 28. The

pre-encapsul at ed aSYEHBF Favity anda sspond pogion xtendingandbe anether pariop ofithect or

devi ce conprises a : Wevel W i T

pre- encapsul at ed ag%@@@;ﬁ@%m@f e?eeépg&#ﬁgﬁﬁp%gfm’g ee'éngn?fé%enduct or
devi ce conprises a scamidrpokticnrbeireyéxposedifot amndaionakere®d®y thhiengend-oefacapsul at ed
assenbly of claim 26, E)\é\,gﬁlreei n the first sem conductor device conprises one

of a controller serf# iplpraliiy of gacesof the firgeoeapsalatedonembarotdrerory devi ce
and t he sggon R l4Qé i AN ' i conduct or
romory dedPoe S SRR of UG e iR TR it of 1R sBlor AR
pre-encapsul at ed agsamidry of claim 26, further conprising: a substrate
having circuits thereon connected to one of the first encapsul ated

27.  The pre-encapsulated assembly of claim 26, wherein the first
semiconductor device comprises a NAND semiconductor memory device.
15
28.  The pre-encapsulated assembly of claim 27, wherein the second

semiconductor device comprises a DRAM semiconductor memory device.

29.  The pre-encapsulated assembly of claim 26, wherein the first

20 semiconductor device comprises a controller semiconductor device.

30.  The pre-encapsulated assembly of claim 26, wherein the first
semiconductor device comprises one of a controller semiconductor device and a
NAND semiconductor memory device and the second semiconductor device

25  comprises one of a NAND semiconductor memory device and a DRAM

semiconductor memory device.

31.  The pre-encapsulated assembly of claim 26, further comprising:
a substrate having circuits thereon connected to one of the first encapsulated

30 member and the second encapsulated member.



30 nenber and the second encapsul ated nenber. -25- 32. A pre-encapsul ated
assenbly conprising: a first encapsul ated nenber having a cavity therein,
the cavity having a portion of the first encapsul ated nenber extendi ng

t hereover, another portion extending therearound, and an aperture in the
top thereof; and 5 a plurality of traces located in the first encapsul ated
menber, each trace having a first portigg extending in the portion of the
first encapsul ated nenber extending over the cavity and a second portion

extending in the apgt her ortion of the encapsul ated nenber connected to
the first portion, 9g‘ne @rmg-(gpcaptsﬂgtegé\é%ﬁ\&flypwx?gtg}pg%i ng exposed for

connecti on t hgfigd @nhcapSuldd mdiebeP hivifg & 8VitY tRERH, ARTAVRY Mavihg & hattiBh 38,
further conprising: “"an imaging sem conductor device located I'n the cavity;
and a transparent thefisstrencapsulated membertehtending thareavei,ranother partisn encapsul at ed
menber. 15 34. The_ pre-enpcapsul gt ed, assenbl f .claim33, [further
conprising: a secoﬁffg%cﬁaﬁggfﬁoaé?ué@’ ?Pé‘rﬁa‘e%ﬂ‘gﬁ%g‘e&%%ﬁ@ tfierein, the cavity
having a p9rt a@lurality of fracdsilécateddn eaPaindt @icastulRédREmBe eRflitde hiingRVer

anot her portion extending therearound, and an aperture in the top thereof;

and a transparent figtperionsxtendimgdn the poréongfdhbe firstenaapsulated member

encapsul ated nenber_ 2 ) - en | ated assenbl.y .of claim 33,
wherein the inagi nﬁ’“"g@ﬁﬁ ggﬂdﬁ%&ﬁ 9 ggflég&ﬁg pgg??ﬁeeé?eé‘gmgdxé‘{e Ut one of
the plurality of tg@ﬁ'@ﬁ of SHeGhc@psuRedtndhbe confecRd: to THEIRI ForGHE dE ehdbed
assenbly of claim 33, wherein the inmagin sem conduct or device conprises an

i magi ng” seni conduc therseeend postiombaing exnoses R cpnnestigi herstmnect i ons to the
plurality @f traces of the encapsul ated nmenber. -26- 37. The

pr e-encapé | at ed assenbly of claim33, further conprising: a third

encapsul at ed menben3haviThg pre-@rdpsufatéd@semnbly of BRirf 32 fuythbresoniigistagpor t i on of

an imaging semiconductor device located in the cavity; and

a transparent member located over the aperture in the first encapsulated member.

15 34.  The pre-encapsulated assembly of claim 33, further comprising:
a second encapsulated member having a cavity therein, the cavity having a portion
of the first encapsulated member extending thereover, another portion
extending therearound, and an aperture in the top thereof; and

a transparent member located over the aperture in the second encapsulated member.

20
35.  The pre-encapsulated assembly of claim 33, wherein the imaging
semiconductor device is connected to at least one of the plurality of traces using a
bond wire.
25 36.  The pre-encapsulated assembly of claim 33, wherein the imaging

semiconductor device comprises an imaging semiconductor device having flip-chip

style connections to the plurality of traces of the encapsulated member.



t he encapsul at ed nenber extendi ng thereover and another portion extending
therearound; 5 a plurality of traces located in the encapsul ated nenber,
each trace having a first portion extending in the portion of the
encapsul at ed nenber extending over the cavity and a second portion
extending in the another portion of the encapsul ated nenber connected to
the first portion, one end of the secondgportion being exposed for
connection thereto; and 10 a first sem conductor device |located in the

cavity. 38. The preszencapsul at ed assenbl f claj 3 erein fhe first
seni conduct or devi gl co ?P?é?CBPF@f%?JTagS%Bﬁ-V ng%ﬁggﬂﬁﬁgrﬁ?mmgdevi ce, a
NAND semi conguitdéncapyubited Membechaviipth ¢ Wﬁﬁ,%@@iwiq& 9 ; vi ce.
15 39. A pre-encapsul ated frame conpri si.r‘{g: an encapsu g‘:ae{?g earﬁ%gvi ng a
cavity therein, ththesagapsylatedumnergbes eptsnding theodovehand anotiep pattiat edtendinger

ext endi ng thereovegh and a}@.ot her portion extending therearound; and 20 a
plurality of trace FEMEY in the encapsul ated nenber, each trace having a

first por§iog pRihlaR@f BrdcdsNodated iR e drepRiatdd ReRPEGABRH AL HaiRE R Bt Xt endi ng
over the cavi tpg}nang a second portion gg(tendi ng in the anot%er pggstti on of

the encapsul ated pefioscxEndingdn the podionind the encapsulated membenmextendthgatvet he
second portion being. exposed for,connection thereto, the seco portion
configured 25 for t}gﬁtﬁgéfprhcgafegogdp?lpgpeétg ’B%HH@SFB?‘hﬁreRﬂrE@%pﬁgea second
semi conductor  devefapsdiited FethRf Corheaad tha fied pbiRNEomd enfd gtk 28and UT t her
conprising: a first sem conductor device connected to a portion of the
second portion of gomioadeingzypesed fercopnentian itheyetofandr aces; and a second

o uraltty b prtsEico B B o ARt od v ame of ol ai m 40,
wherein the first
38.  The pre-cncapsulated assembly of claim 33, wherein the first
semiconductor device comprises one of a controller semiconductor device, a NAND
semiconductor memory device, and a DRAM semiconductor memory device.
15
39. A pre-encapsulated frame comprising:
an encapsulated member having a cavity therein, the cavity having a portion of the
encapsulated member extending thereover and another portion extending
therearound; and
20  a plurality of traces located in the encapsulated member, each trace having a first
portion extending in the portion of the encapsulated member extending over
the cavity and a second portion extending in the another portion of the
encapsulated member connected to the first portion, onc end of the second
portion being exposed for connection thereto, the second portion configured
25 for connecting to a first semiconductor device and a second semiconductor

device.

40.  The pre-encapsulated frame of claim 39, further comprising:
a first semiconductor device connected to a portion of the second portion of a trace
30 of the plurality of traces; and
a second semiconductor device connected to a another portion of a trace of the

plurality of traces.



sem conduct or device conprises a sem conductor device adhesively attached to
a portion of the encapsul ated nenber and the second sem conductor device
conprises 5 a sem conductor device adhesively attached to a portion of the
first sem conductor device. 42. A pre-encapsul ated frame conprising: an
encapsul ated nenber having a cavity therein, the cavity having a portion of
the 10 encapsul ated nmenber extendi ng thgpeover and another portion
extending therearound; and a plurality of traces located in the

encapsul ated nenber, a first plurality of traces having a first |length and
a second plurality of traces having a second | ength, each trace having a
first portion extesHi ngThepferencgmulatedfrane 6fdainilnvhetei ¢d fikht nenber

extendi ng over the cavity and a second portion extending in the another
portion of thiEMEFRNAYSION dE¥Er cRIABTISES 2 seTpicendigtar deyige adhestvelyastachesiio 2 one end
of the second [ j .90, e ond
portion confi %@?é‘gbf)@re Q@%ﬁ%‘éc P%ﬁﬁégﬁ? ﬁ’(rgs@?&gitg#@f)%ggéﬁé&e é@fé’@?g" a
second ser§ coassmiconduweridesice afhedivelyHnactedas aporfmufahe st semiitortfuclkai m 42,
further conprising: a first sem conductor device connected to the first
plurality of fd¢Vi¢%s; and a second seniconductor device connected to the
second plurality of traces. 25 44. The pre-encapsul ated franme of claim 43,
further conprising: an encapsulant material |ocated in the cavity. 45. The
pre-encapsul ated f4ane Afprelencapsiflated ffateompribiagf i rst sem conductor device
conprises a sem conductor device | ocated above the second 30 sem conductor
device in thea‘b%ﬂﬁaPiP.lawéBl“-"&E! haxing:a eayity ShereigchaspyiRghaying apertienpithe at ed

assenbly nprisi ng. i j i 1 i na first
encapsul afde)d nerrbe‘rgncaﬁgeﬁl/f{%h%glg glcﬂty % L‘ér gﬁﬁ@rﬁﬁé%ﬁt@%{gﬂﬁ%ﬁ/%ﬁa&@n%m tion of
the first encapsul giegsdroumddel extendi ng t hereover, another portion
extendi ng therearqund, and_an )
a plurality of traces Jocated in the encapsulated member, a first plurality of traces
having a first length and a second plurality of traces having a second length,
each trace having a first portion extending in the portion of the encapsulated
15 member extending over the cavity and a second portion extending in the
another portion of the encapsulated member connected to the first portion,
one end of the second portion being exposed for conncction thereto, the
second portion configured for connecting to a first semiconductor device and

a second semiconductor device.

20
43,  The pre-encapsulated frame of claim 42, further comprising:
a first semiconductor device connected to the first plurality of traces; and
a second semiconductor device connected to the second plurality of traces.
25 44,  The pre-encapsulated frame of claim 43, further comprising:

an encapsulant material located in the cavity.

45.  The pre-encapsulated frame of claim 43, wherein the first
semiconductor device comprises a semiconductor device located ahove the second

30 semiconductor device in the cavity.



5 aperture in the top thereof and a plurality of traces located in the first
encapsul ated nenber, each trace having a first portion extending in the
portion of the first encapsul ated nenber extending over the cavity and a
second portion extending in the another portion of the encapsul ated nenber
connected to the first portion, one end of the second portion being exposed
to for connection thereto; dispensing an gghesive contacting a portion of
the first encapsul ated nmenber and a porglon of the inmagi ng sem conduct or

dovi oo, ataching g SRSRaLSIl TEmGhe St 1e, Lhtika Sheapayl sl ed droer by
ust ggs a !51![ au %éﬁnﬁﬁxg ah ﬁahggiggg?fg@h@cw deRLARS alBHRS btap ittt BefbeSt
having a cavity therein, the cavity having a portion of the first encapsulated
member extending thereover, another portion extending therearound, and an
5 aperture in the top thereof and a plurality of traces located in the first
encapsulated member, each trace having a first portion extending in the
portion of the first encapsulated member extending over the cavity and a
second portion extending in the another portion of the encapsulated member
connected to the first portion, one end of the sccond portion being exposed
10 for connection thereto;
dispensing an adhesive contacting a portion of the first encapsulated member and a
portion of the imaging semiconductor device;
attaching a transparent member to the first encapsulated member by contacting the
adhesive;
15  sealing the cavity in the encapsulated member using a liquid material; and

placing solder material on the first encapsulated member in a pattern.



